College of Engineering THE SCHOOL OF CIVIL ENGINEERING THE SIBLEY SCHOOL OF MECHANICAL ENGINEERING THE SCHOOL OF ELECTRICAL ENGINEERING THE SCHOOL O F CHEMICAL AND METALLURGICAL ENGINEERING THE DEPARTMENT OF ENGINEERING PHYSICS THE GRADUATE SCHOOL O F AERONAUTICAL ENGINEERING 1951-52 by Cornell University
CORNELL UNIVERSITY 
OFFICIAL PUBLICATION
College of Engineering
T H E  SC H O O L O F  C IV IL  E N G IN E E R IN G  
T H E  SIBLEY  SC H O O L O F  M E C H A N IC A L  E N G IN E ER IN G  
T H E  SC H O O L O F  E L E C T R IC A L  E N G IN E E R IN G  
T H E  SC H O O L O F  C H E M IC A L  AN D  M E T A L L U R G IC A L  E N G IN E E R IN G  
T H E  D E P A R T M E N T  O F  E N G IN E E R IN G  PH Y SICS 
T H E  GRADUATE SC H O O L O F  A E R O N A U T IC A L  E N G IN E E R IN G
1951-52

Contents
The Approach to an Engineering Career............................  5
The College of Engineering...................................................... 7
Its History and Organization .................................... 7
Objectives of Cornell Engineering.....................................  9
The Industrial Cooperative P lan .......................................  11
Degrees Offered........................................................................ 11
Requirements for Graduation.............................................  12
University Requirements......................................................  12
Graduate Studies.....................................................................  13
Engineering Library...............................................................  13
Personnel and Employment Program...............................  14
The Engineering College C ouncil......................................  14
Miscellaneous Information...................................................  14
Admission................................................................................... 15
Payments to the University.................................................. 16
Health Services and Medical Care....................................  16
Financial A id ............................................................................  17
Faculty and Staff.....................................................................  21
School of Civil Engineering...................................................... 30
Equipm ent.................................................................................  30
The Courses of S tudy............................................................. 30
Outline of the Instruction.........................   31
Scholastic Requirements........................................................ 31
Curriculum (B.C .E.)............................................................... 32
Sibley School of Mechanical Engineering............................ 35
Equipm ent.................................................................................  35
Outline of the Instruction..................................................... 35
Employment after Graduation............................................  37
Scholastic Requirements........................................................ 38
Curriculum (B .M .E .).............................................................  38
School of Electrical Engineering.............................................  42
Equipment.................................................................................  42
Curriculum  ...................................................................  42
Engineering Industrial Cooperative.....................................  43
The Freshman Y ear..................................................................  43
Class Advisers............................................................................... 43
Scholastic Requirements..........................................................  43
Elective Courses..........................................................................  44
Group Courses............................................................................. 45
Curriculum (B .E .E .).................................................................. 46
School of Chemical and Metallurgical Engineering  51
Equipm ent....................................................................................  51
Outline of the Instruction........................................................  51
Scholastic Requirements..........................................................   52
Employment after Graduation...............................................  52
Curriculum (B.Chem .E.).........................................................  53
Metallurgical Engineering Curriculum (B.Met .E. ) . . . .  55
Options in Chemical and Metallurgical Engineering. . 58
The Graduate School of Aeronautical Engineering  59
Admission......................................................................................  59
Curriculum...................................................................................  60
Preparation for Graduate Study............................................ 62
Department of Engineering Physics..........................................  63
O bjective.......................................................................................  63
Faculty........................................................................................... 63
Laboratory Facilities.................................................................. 63
Curriculum....................................................     64
Elective Courses..........................................................................  64
Class Advisers..............................................................................  65
Scholastic Requirements........................................................... 65
Department of Engineering Physics Curriculum  65
Description of C ourses.................................................................. 68
Engineering Mechanics and M aterials................................  68
Civil Engineering.....................................................................  74
M echanical Engineering........................................................  88
Electrical Engineering............................................................  99
Chemical and Metallurgical Engineering.........................  113
Chemical Engineering.........................................................  113
Metallurgical Engineering.................................................  115
Aeronautical Engineering.......................................................  117
Engineering Physics..................................................................  119
General Courses of Instruction.............................................  120
The Approach to an Engineering Career
It is important to the young man contem plating an engineering ca­
reer to recognize that a great many factors w ill combine to shape his 
professional progress, and to determine upon the best means, in  the 
relatively short time available to him  for his academic preparation, 
toward the development of the fully rounded background necessary 
for success. T he high degree of technical competence required of the 
engineer has tended to overshadow the extent to which he is called 
upon for application of his logic, judgment, and integrity to the affairs 
of the world about him. In fact, the increasing complexity of world 
affairs and the strong influence of technological progress on economic, 
social, and political development have brought a high percentage of 
engineering graduates to positions of leadership in  industry, commerce, 
government, and other areas outside the technical sphere.
It is the responsibility of engineering education, therefore, to develop  
not only a strong technical background, but to stimulate each engineer 
toward a broad personal culture as well. It is equally a challenge to 
each young man preparing for this profession to derive from his col­
legiate experience all of the elements of practical learning and intellec­
tual inspiration that w ill foster his growth as an engineer, a citizen, and 
a leader over the long span of his professional life, and in the many 
directions it may take.
T he root of an engineering career is founded in  science and tech­
nology, but in its breadth it touches many areas of human activity. 
T he purpose of Cornell engineering, and of Cornell life, is to create a 
balanced experience that w ill serve the engineer in the full range of 
his future progress. In his studies the Cornell engineer builds a broad 
foundation of fundamentals in  the basic sciences, in basic engineering 
applications, and in modern technology, much of which is given sub­
stance in extensive laboratory practice. He follows a major branch of
engineering, avoiding the lim itations imposed on future development 
by narrow specialization — in fact, he studies fundamentals in the ad­
jacent areas of engineering in anticipation of a wide scope of future 
activities. T his broad basic approach has enabled a considerable num ­
ber of Cornell engineers to develop opportunities outside their original 
fields of study and experience, and to gain distinction in com plex en­
terprises requiring the coordination of many and varied activities.
T he further developm ent of this kind of background is supported by 
the inclusion of a solid core of liberal, general, and managerial studies 
throughout the period of his technical studies. By including the equiva­
lent of a full year’s work in these studies in the five years of engineering  
training, the young engineer achieves a broadened philosophy and 
understanding as a natural part of his professional background.
Formal academic work occupies a substantial part of each student s 
time, but nevertheless it is only a part. Beyond this are the opportuni­
ties of University life that form a distinctive influence in personal de­
velopm ent and that should be a primary objective in  the plan of each 
student for a collegiate experience of maxim um  effectiveness. W e are 
particularly happy that the Cornell engineer can study and live in  an 
atmosphere not only of strong engineering aspect, but one that is 
charged as well with the vitality of a University community dedicated 
to scholarship in the whole range of human endeavor. H e carries with  
him, therefore, not only the components of his own learning, but also 
the intellectual stimulation of his association with the University com­
munity, and the spiritual influence of the University’s natural setting. 
Much of the Cornell tradition has been shaped of these factors; much 
of the purpose of Cornell engineering gains substance through their 
effect.
It is our aim to make available to the students who have shown the 
aptitude, character, and high determination for engineering study at 
Cornell all of the elements of knowledge, experience, and inspiration  
that w ill make for notable achievement in a long professional career.
S. C. H O LLISTER  
D ean
The College of Engineering
ITS H ISTO RY A N D  O RG ANIZATIO N
EN G IN EER IN G  has had an important place in the program of Cornell University from the beginning. T he Federal Land Grant, 
or Morrill Act of 1862, which supplied a considerable proportion of the 
University’s original endowment, specified that a leading object of the 
institution should be to teach “such branches of learning as are related 
t o . . .the mechanic arts”; and this provision was in perfect accord with  
the ideals of the founder and of the first president. Both Ezra Cornell, 
the practical man of affairs, who had amassed a fortune in the W est­
ern U nion Telegraph Company, and Andrew D. W hite, the brilliant 
scholar and educator, who had carefully analyzed contemporary higher 
education in America and in Europe, believed in the equal dignity 
of scientific and classical studies and determined to put the practical 
arts, such as engineering, on the same plane with the humanities. T his 
program was considered revolutionary when announced at the U ni­
versity’s opening in 1868. T hat it has since been generally adopted by 
American universities indicates the soundness of the basic Cornell idea 
that instruction in engineering should be given on a high professional 
level. T he College of Engineering still adheres firmly to this policy.
Mechanical engineering and civil engineering have been strong di­
visions of the University since its foundation. T he first was originally 
called the College of Mechanic Arts and later the Sibley College of 
Mechanical Engineering and Mechanic Arts, in recognition of munifi­
cent gifts by Hiram Sibley, founder of the Western U nion Telegraph  
Company, and his son, Hiram W . Sibley. Civil engineering, originally 
a separate school in  the College of Mathematics and Engineering, and 
later the College of Civil Engineering, has also retained its identity to 
the present day.
In 1883 Cornell opened courses in  electrical engineering, among the 
first to be offered anywhere in  America; and in  1919, when the Board 
of Trustees formed the present College of Engineering, the School of 
Electrical Engineering was established as one of the three component 
units, on a par with the Sibley School of Mechanical Engineering and 
the School of Civil Engineering. In 1946 the Graduate School of Aero­
nautical Engineering was established. Also in 1946 the Department of 
Engineering Physics was organized with a five-year curriculum leading
to the degree of Bachelor of Engineering Physics. A ll undergraduate 
curricula have now been extended to five years in  order to provide the 
necessary technical preparation and at the same time to include the 
very desirable training in nontechnical subjects.
T he College of Engineering organized courses in chemical engineer­
ing in 1931; and seven years later the School of Chemical Engineering 
was established to supervise the curriculum which leads to the degree 
of Bachelor of Chemical Engineering. A course in metallurgical engi­
neering has now been added and the name of the school has been 
changed to the School of Chemical and Metallurgical Engineering.
Students in engineering at Cornell use the facilities of the several 
Sibley buildings which house the Sibley School of M echanical Engineer­
ing; Lincoln H all which is devoted to the School of Civil Engineering; 
Franklin H all which contains most of the School of Electrical Engi­
neering; Rand Hall, the gift of Mrs. Florence O. R. Lang, in  which are 
located the Machine Shop, Pattern Shop, and Electrical Laboratory; the 
Hydraulic Laboratory on Beebe Lake above Tripham m er Falls; and 
Olin H all of Chemical Engineering, recently given by Franklin W. 
Olin to provide most adequately for the School of Chemical Engineer­
ing. For various preparatory and elective courses they also use the 
facilities of the Baker Laboratory of Chemistry, a building given to the 
University in 1922 by George F. Baker; and those of Rockefeller H all, 
erected by John D. Rockefeller for the Department of Physics; and other 
buildings and equipm ent available in the College of Arts and Sciences.
Cornell engineers enjoy all the benefits and privileges of an outstand­
ing university community. T hey associate continually, in fraternities 
and dormitories, in extracurricular activities, and in general University 
functions, with students of liberal arts, agriculture, law, veterinary 
medicine, and architecture. Concerts by world-famous soloists and 
orchestras, lectures by renowned scholars in widely varying fields, 
dramatic productions, and art exhibits add to the cultural atmosphere 
in  which Cornell engineers live as undergraduates.
These facts, in addition to the beauty of the campus and the sur­
rounding Finger Lakes region and the consideration that Ithaca is a 
small city, removed from the distractions of a metropolitan area but 
easily accessible by railroad and highway, help to explain the com po­
sition of the student population, which each year includes students 
from every part of the U nited States and numerous foreign countries.
T he College of Engineering now comprises the School of Civil Engi­
neering, the Sibley School of Mechanical Engineering, the School of 
Electrical Engineering, the School of Chemical and Metallurgical Engi­
neering, the Department of Engineering Physics, the Departments of 
Mechanics and Materials, and the Graduate School of Aeronautical 
Engineering. Graduate instruction in  engineering is offered by the 
Engineering Division of the Graduate School of the University.
OBJECTIVES OF CORNELL EN G IN EER IN G
T he broad purpose of instruction — and of the many phases of 
student life at Cornell — is to provide the elements of learning and 
inspiration that foster leadership in professional and personal affairs. 
In the record of achievement of generations of Cornell engineers, the 
University has a trust to m aintain a high standard of academic experi­
ence and to select those students whose abilities, character, and pur­
pose show promise of continuing a tradition of leadership.
Since the engineer has need of a balanced background, combining 
strength in fundamental technical knowledge with broad understand­
ing of human affairs and competence in human relations, the Cornell 
plan provides for full integration in a single five-year period of both  
areas of study. It holds to two major principles: (a) that preparation for 
the uncharted technological advances of the future can come only from 
a solid foundation in the fundamentals of science and engineering, and
(b) that the total collegiate experience of the engineering student 
should be a stimulus to lifelong intellectual growth rather than a 
“package” of incidental knowledge.
In conformance with these principles, the Cornell program is shaped 
of four integral stems of learning: (1) basic science (mathematics, phys­
ics, chemistry); (2) applied engineering science (mechanics, properties 
of materials, thermodynamics, electrical theory, and similar subjects); 
(3) applied technology (structural design, hydraulics, machine design, 
industrial engineering, electronics, power, chemical operations, and 
many other subjects related to modern engineering practice); (4) gen­
eral, managerial, and liberal studies (English, history, management, 
psychology, public speaking, economics, law, and such additional sub­
jects in the several divisions of the University as the student may elect 
to pursue for well-rounded personal development).
U pon the foundation of basic science and applied engineering science 
is built the understanding of technological processes and the ability to 
derive new applications from fundamentals — an ability essential to 
future development.
In the applied technology stem, students follow the engineering ap­
plications pertaining to their major branch of engineering. Although  
modern practice, laboratory experience, and practical methods are fol­
lowed, studies again are related to the basic principles involved in the 
applications so that the student w ill gain an instinct for creative de­
velopment from fundamental facts.
T he stem of general, managerial, and liberal studies occupies a m ini­
mum of twenty per cent of each student’s program. Some of these 
studies are prescribed and some can be elected, with the objective of 
expanding personal interests and abilities. These studies are carried 
throughout the full period of the student’s attendance so that, com­
b ined  w ith  his experiences an d  associations in  a U niversity  com m unity  
of b road  interests an d  activities, they form  an  in teg ra l an d  n a tu ra l p a rt 
of his personal cu ltu re  an d  a stim ulus to fu rth e r in te llec tual develop­
m ent.
N o sm all p a r t of the  C ornell engineer’s cu ltu ra l background  comes 
from  his liv ing in  a setting  of in sp ira tiona l n a tu ra l beauty, in  close 
association w ith  students an d  scholars from  all parts of the w orld  w ith  
all ranges of in terest — agricu ltu re  an d  the arts, m edicine an d  law, 
history and  social science, as well as the physical sciences and  tech­
nology.
T h e  C ornell p rogram  includes b o th  the m ore in tensive technical 
train ing, and  the core of liberal experience essential to the long-range 
requirem ents of a fu ll professional career. Its design avoids the neces­
sity for narrow  specialization, o r for restric tion  of basic areas of study, 
and  provides instead for a balanced background lead ing  to  broad  
technical com petence, to  a com prehension of the economic, social, an d  
political forces w ith  w hich engineers m ust deal, an d  to  com petence in  
the techniques of m anagem ent and  h u m an  relations.
Each en tering  u n derg radua te  s tu d en t selects the  division of m ajo r 
study he expects to follow (Chem ical, Civil, E lectrical, M echanical, 
M etallurgical Engineering, E ngineering Physics). A eronau tical E ng i­
neering  can be followed as a g raduate  p rogram  u p o n  com pletion  of 
any of the  u n derg radua te  engineering  program s o r of a satisfactory 
m ajo r program  in  m athem atics o r physics. Sim ilarly, g raduate  study in  
the respective areas of engineering can be u n d ertak en  by qualified 
students w ho show ap titu d e  for advanced study in  th e ir u nderg raduate  
careers.
Since a p rim ary  purpose of C ornell engineering  is to  b u ild  a broad  
base of fundam entals, all engineering  students study com m on basic 
subjects for a substan tia l p a rt of the  first five terms. T h is  has the in ­
cidental advantage of p erm ittin g  some transfer to  ad jacen t m ajo r areas 
after o rig inal en ro llm en t w ithou t serious loss of tim e, b u t i t  is p rim ar­
ily in tended  to  p repare  C ornell engineers for the diverse channels of 
engineering practice and  for the  m any areas in  w hich the activities of 
specific fields overlap.
B oth  in  basic studies and  in  the study of technical processes and  
applications, laboratory  practice, large-scale dem onstrations, an d  field 
experience are used extensively. S tudents are expected to  acquire  con­
siderable ap titu d e  in  in teg ra ting  th e ir  various studies an d  experiences 
for the solu tion  of p ractical engineering  problem s in  th e ir  la te r courses.
T h e  College is engaged in  an  extensive program  of engineering  re­
search w hich is being  carried  o u t by m em bers of the  Faculty  an d  th e ir 
assistants. A lthough  m ost of these projects are n o t directly  associated 
w ith  underg radua te  activities, they create a s tim u la ting  atm osphere for 
academ ic w ork and  provide a firsthand o p p o rtu n ity  fo r all students to
observe the ingenious app lication  of basic princip les to the extension 
of engineering frontiers.
In  all, the objectives of C ornell engineering are achieved through 
the m u tu a l d e term ination  of the s tu d en t and  the College to  develop in  
the five-year period  of his academ ic life the technical background and 
the personal cu ltu re  th a t w ill su p p o rt con tin u in g  grow th over the full 
span of his professional career.
T H E  IN D U S T R IA L  C O O P E R A T IV E  PLA N
D uring  the fou rth  term  of the regu lar cu rricu lum  students in  Elec­
trical and  M echanical E ngineering w ho are in  good stand ing  may apply 
for adm ission to the In d u stria l C ooperative Plan.
T h e  C ooperative P lan  provides three w ork periods of term  length  
(about 16 weeks each) in  one of the industries opera ting  the p lan  w ith 
the U niversity. In d u stria l periods are scheduled for various times 
th roughou t the calendar year. By u tiliz ing  the three sum m er periods 
after the fo u rth  term  (norm ally vacation periods), C ooperative students 
are enabled  to  com plete all of the academ ic w ork regularly  requ ired  
for the B achelor’s degree, an d  can g raduate  w ith  th e ir reg u la r classes. 
T h e  program  is n o t viewed as an  accelerated program  since the indus­
tria l periods relieve the con tinu ity  of academ ic work.
A lthough  the s tuden t is on the industry  payroll d u rin g  the w ork 
periods, the function  of the p lan  is educational ra th e r  th an  to provide 
part-tim e em ploym ent. T h e  w ork in  industry  is coord inated  w ith  the 
s tu d en t’s studies so fa r as practicable and  thus provides an  invaluable  
supplem ent to  engineering tra in ing .
A pplications for the C ooperative P lan  are accepted in  the fou rth  
term  only. A pplicants are subject to  approval by b o th  the College and  
one of the cooperating  industries. Adm ission to the p lan  involves no 
obligation on the p a rt of e ither the s tuden t o r the industry  w ith  regard 
to fu tu re  em ploym ent.
C om plete in fo rm ation  and  schedules are available on request.
D EG REES O FFE R E D
C ornell U niversity  confers the follow ing degrees on the successful 
com pletion of u n d erg radua te  courses of study in  the College of E ngi­
neering: B achelor of Civil E ngineering  (B.C.E.); B achelor of M echan­
ical E ngineering  (B.M.E.); B achelor of E lectrical E ngineering  (B.E.E.); 
Bachelor of Chem ical E ngineering (B.Chem.E.); B achelor of M eta llu r­
gical E ngineering (B.M et.E.); an d  Bachelor of E ngineering Physics 
(B.Eng. Phys.).
T h e  advanced degrees of M aster of Chem ical E ngineering  (M .Chem. 
E.), M aster of Civil Engineering (M.C.E.), M aster of E lectrical Engi­
neering  (M.E.E.), M aster of M echanical E ngineering (M .M .E.), M aster 
of M etallurgical E ngineering  (M .M et.E.), M aster of E ngineering  Physics 
(M.E.P.), M aster of Science (M.S.), and  D octor of Philosophy (Ph.D.) 
are gran ted  by the U niversity  on the recom m endation  of the Faculty  
of the G raduate  School.
T h e  degree M aster of A eronautical Engineering (M. Aero. E.) is 
g ran ted  on  the recom m endation  of the Faculty  of the G raduate  School 
of A eronautical Engineering.
R E Q U IR E M E N T S  F O R  G R A D U A T IO N
B accalaureate degrees are conferred on candidates w ho have fulfilled 
the follow ing requirem ents:
1. T h e  candidate m ust have been in  residence and  registered in  the 
College of Engineering for the last two term s and  m ust have satisfied the 
U niversity requirem ents in  M ilitary  Science and  T actics (or Physical 
Education) an d  Physical T ra in in g , and  in  the paym ent of tu itio n  and  
fees.
2. H e m ust have com pleted to the satisfaction of the Faculty  of the 
College of E ngineering  all the subjects, and  the elective hours, p re ­
scribed in  the  course of study as o u tlined  by th a t faculty.
3. A studen t w ho transfers to  the College of Engineering, after hav ing  
spent one or m ore term s in  ano ther college of C ornell U niversity  or 
elsewhere, m ust conform  to the requirem ents of the class w ith  w hich 
he graduates.
R e q u i r e m e n t s  C h a n g e a b l e
T h e  College of E ngineering reserves the  rig h t to m odify its curricu la  
and  specific courses of instruction , to a lte r the requirem ents for ad­
mission o r for g raduation , and  to change the degrees to be aw arded, 
and  such changes are applicable to e ither prospective or m atricu lated  
students a t any such tim e as the college may determ ine.
U N IV E R S IT Y  R E Q U IR E M E N T S
M I L I T A R Y  T R A I N I N G .  . .A ll physically qualified u nderg raduate  
m en w ho are A m erican citizens m ust take m ilitary  tra in in g  d u rin g  
th e ir first four terms. E nro llm en t in  the basic course of M ilitary  Science 
and  Tactics o r A ir Science and  Tactics, or in  the first two years of N aval 
Science satisfies this requ irem ent. S tudents transferring  to C ornell from  
o ther institu tions are exem pt from  p a rt o r all of the requ irem ent, ac­
cording to the num ber of term s of residence in  college before transfer, 
and  service in  the arm ed forces in  W orld  W ar I I  also satisfies the m ili­
tary tra in in g  obligation . E n tering  students, w ho have had  R O T C  
tra in in g  in  secondary o r m ilitary  schools, are requested  to b rin g  W D 
AGO Form  131 — S tuden t’s R ecord  for p resen tation  to the M ilitary
D epartm en t a t the tim e of reg istra tion  (see also page 120 of this A n­
nouncem ent).
P H Y S IC A L  T R A I N I N G . .  .A ll u n d erg radua te  m en m ust pursue four 
terms of work, three hours a week, in  Physical T ra in in g . O rdinarily , 
this requ irem en t m ust be com pleted in  the first two years of residence; 
postponem ents are to be allowed only by consent of the  U niversity  
Faculty  Com m ittee on M ilitary  Science and  Physical T ra in in g .
E xem ption from  this requ irem en t m ay be m ade by the C om m ittee 
designated above, w hen it  is recom m ended by the m edical office or 
w hen unu su a l conditions of age, residence, o r outside responsibilities 
requ ire  it.
For students en tering  w ith advanced standing, the n u m b er of term s 
of Physical T ra in in g  requ ired  is to be reduced by the n u m b er of terms 
w hich the s tuden t has satisfactorily com pleted (w hether or n o t Physical 
T ra in in g  was included  in  his program ) in  a college of recognized 
standing.
G R A D U A T E  STU D IES
A  g raduate  of this College or of o ther colleges of engineering may 
en ter the G raduate  School of C ornell U niversity and  pursue advanced 
work in  engineering. Such a s tuden t may en te r e ither as a candidate 
for a degree (M.C.E., M .M .E., M .E.E., M .Chem.E., M .M et.E., M.S., o r 
Ph.D) o r w ith o u t candidacy for a degree, according to the character 
of his previous tra in ing . A prospective g raduate  s tuden t should  consult 
the A n n ou n cem en t  of the G raduate School and  apply  to the D ean of 
the G raduate  School. In fo rm atio n  concerning g raduate  scholarships 
and  fellowships, inc lud ing  the Jo h n  M cM ullen  G raduate  Scholarships, 
can be ob tained  e ither from  the D ean of the G raduate  School or from  
the D ean of the College of Engineering.
Prospective candidates for the degree M .Aero.E. should  apply  d i­
rectly to the D irector of the G raduate  School of A eronautical E ngineer­
ing.
E N G IN E E R IN G  L IB R A R Y
T h is  lib rary  m ain tains w orking collections in  the  fields w hich it 
serves. Each year the m ost im p o rtan t new books are added to its stacks, 
as well as cu rren t issues of engineering journals, and  transactions and  
proceedings of m any learned  societies.
T h e  lib rary  of the Schools of Civil, M echanical, and  E lectrical E ngi­
neering  located in  Sibley D om e includes, in  add itio n  to the regu lar 
collection, the follow ing collections an d  facilities: T h e  K uichling 
M em orial L ib ra ry  and  the support of the Irv ing  P o rte r C hurch  F u n d  
in  Civil E ngineering; T h e  D iederichs M em orial L ib rary  in  M echanical 
and E lectrical E ngineering  and  the Jam es F. L incoln  A rc W elding 
F oundation  L ib rary  in  M echanical E ngineering; T h e  A lexander Gray 
M em orial L ib rary  in  Electrical Engineering.
T h e  School of Chem ical and  M etallurgical E ngineering  has the 
facilities of an  unusually  com plete lib rary  in  Chem istry, Chem ical 
E ngineering, and  M etallurgical E ngineering  located in  O lin  H all.
P E R SO N N E L  A N D  E M PL O Y M E N T  PR O G R A M
T h e  College of Engineering m ain tains a Personnel and  E m ploym ent 
Office u n d e r the  d irection  of the College Personnel Officer. In  cooper­
ation  w ith  this office, each school has a personnel adviser to w ork w ith  
the s tuden t in  an  appraisal of his personal characteristics and  to  assist 
h im  in  deciding up o n  the type of w ork for w hich he is best suited.
B eginning w ith  the Class of 1928, period ic  surveys have been m ade 
of all graduates and  a de tailed  record is kep t of th e ir  activities since 
graduation . In fo rm ation  thus assembled is used in  d e te rm in ing  indus­
tria l and  occupational trends. In  cooperation  w ith  the U niversity  Place­
m en t Service, em ploym ent in fo rm ation  is sent to those graduates w ho 
request it.
T H E  E N G IN E E R IN G  C O LLEG E C O U N C IL
T h e  E ngineering  College C ouncil consists of the P residen t of the 
University, the D ean of the College, an d  a g roup  of d istinguished 
engineers, usually  alum ni, approved by the B oard of T rustees of the 
U niversity. T h e  duties of the C ouncil are to  becom e thorough ly  ac­
q u a in ted  w ith  the affairs of the College, to  advise the  ad m in istra tion  
and  the B oard of T rustees w ith  regard  to  policies an d  program s de­
signed to increase the efficiency of the established operations, to add 
to  the available resources, to  im prove p u b lic  an d  a lum ni relations, or 
in  any o ther way to  strengthen  the College’s work.
M ISCELLA N EO U S IN F O R M A T IO N
D E A N ’S H O N O R  L I S T . . .S tudents of the College of E ngineering 
whose w eighted average in  th e ir studies is 85 p er cen t o r b e tte r are 
included  annually  in  an  H o n o r L ist com piled for the D ean. T h e  h o n o r 
students com prise approxim ately  the highest ten th  of all the  students 
enrolled  in  the  college.
S T U D E N T  A C T I V I T I E S . . . S tudents of the College of E ngineering  
find m any opportun ities  of engaging in  wholesom e activities outside 
th e ir regu lar duties, and  even outside the College, in  com pany w ith  
m em bers of the  U niversity  generally. W ith in  the College some find 
congenial occupation  in  he lp ing  to  carry on the s tu d en t branches of 
the  natio n a l engineering societies, in  conducting  T h e  Cornell  Engineer, 
or in  m em bership in  n a tio n a l or local h o n o r societies, w hich include 
T a u  B eta Pi, Ph i K appa Phi, Sigma X i, C hi Epsilon, R o d  an d  Bob, 
Pyram id, Atmos, K appa T a u  Chi, an d  E ta  K appa N u . In  the  U n i­
versity a t large there are s tuden t activities of all sorts, m usical, d ra ­
m atic, journalistic , social, an d  ath letic .
E N G I N E E R I N G  S O C IE T IE S . .  .T h e  College of E ngineering  is closely 
associated w ith  the local Sections of the A m erican Society of Civil 
Engineers, A m erican Society of M echanical Engineers, A m erican In ­
stitu te  of E lectrical Engineers, and  In stitu te  of R ad io  Engineers, m any 
of the m eetings of w hich are held  on  the cam pus an d  are p artic ipa ted  
in  by the m em bers of the College. T h e  College also m ain ta ins active 
s tuden t branches of these n a tio n a l societies as well as of the A m erican 
In stitu te  of Chem ical Engineers an d  the In stitu te  of the A eronautical 
Sciences. T h e  C ornell M etallurgical Society was form ed in  1949 an d  is 
an  Affiliate of the A m erican In stitu te  of M in ing  and  M etallurgical E ngi­
neers. T h e  m eetings of these societies are addressed by engineers of 
em inence, o r are used for the p resen ta tion  of papers by students, or 
for discussion, o r for contests in  p u b lic  speaking on engineering subjects. 
T h e  School of M echanical E ngineering  gives elective cred it hours for 
activity in  the s tuden t branches of the A.S.M.E.
T h e  Cornell Engineer, a technical jo u rn a l pub lished  m onthly  
th roughou t the academ ic year, is m anaged an d  ed ited  by u n d erg rad ­
uates in  the College of Engineering.
S T U D E N T  C O U N S E L O R S . . . In  each of the Schools the students 
have the assistance of a special corps of Class Advisers in  the p lan n in g  
and  scheduling of the ir academ ic work. Also the students are free to 
consult w ith  the Dean, D irectors, D epartm en t Heads, and  the In struc­
tors n o t only on m atters p e rtin en t to th e ir education  and  fu tu re  plans, 
b u t also on personal m atters. In  add ition , the U niversity’s D ean of 
M en and  D ean of W om en and  th e ir  staffs may be consulted by students 
regard ing  th e ir non-academ ic problem s. B oth  Deans have offices in  the 
A dm in istra tion  B uilding.
A S S IS T A N C E  T O  F O R E I G N  S T U D E N T S .  . .T h e  U niversity  m ain ­
tains on its staff a C ounselor to Foreign Students, whose du ty  is to  look 
after the w elfare of all students from  o th e r countries. H e m ay be con­
sulted on personal problem s, social questions, or any o th e r m a tte r in  
w hich he may be helpful. H is office is in  the A dm in istra tion  B uilding. 
I t  is suggested th a t all foreign students w rite  h im  before com ing to 
Ithaca, o r call on h im  im m ediately u p o n  arrival. H e w ill be glad  to 
m eet foreign students a t the tra in , help  them  find suitable liv ing q u a r­
ters, e ither a t the C osm opolitan C lub or elsewhere, and  in troduce them  
to o ther U niversity  officials, m em bers of the faculty, and  o ther students.
A D M ISSIO N
M E T H O D  OF A P P L I C A T I O N  A N D  R E Q U I R E M E N T S  F O R  A D ­
M IS S IO N . . .A ll correspondence concerning adm ission to  the College 
of E ngineering  should  be addressed to the D irector of Admissions, 
C ornell U niversity, Ithaca, New York, w ho w ill forw ard the necessary 
application  blanks on request.
D etailed in fo rm ation  concerning the requ irem ents for adm ission 
and  m ethods of procedure are ou tlin ed  in  the U niversity ’s General  
Inform ation  booklet, w hich every cand idate  for adm ission should  read  
carefully and  w hich can be ob ta ined  by app lica tion  to  the C ornell 
U niversity Official Publication , 336 A dm in istra tion  B uilding, Ithaca, 
New York.
E ntrance subjects m ust include English (three units), elem entary 
an d  in term edia te  algebra (two units), p lane geom etry (one u n it), and  
trigonom etry  (one-half un it). A  foreign language (two units) or  history 
(two units); advanced algebra (one-half u n it) or solid geom etry (one- 
h a lf un it); and  chem istry (one u n it)  or  physics (one u n it)  m ust also 
be offered. I t  is strongly recom m ended th a t a t least three of the elective 
un its offered to m ake u p  the balance of fifteen be in  language o r his­
tory. C andidates for adm ission to the School of C hem ical and  M etal­
lurgical E ngineering are requ ired  to have chem istry (one un it).
Each candidate for adm ission is requ ired  to  take the Scholastic 
A p titu d e  T est of the  College E n trance  E xam ina tion  B oard an d  to 
request the B oard to rep o rt the  results to  the D irector of Admissions, 
C ornell U niversity. C andidates are urged  to take the  tests in  Jan u ary  
of th e ir senior year.
S E L E C T IV E  A D M I S S IO N . . .T h e  num ber of applicants adm itted  to 
the several schools of the  College of E ngineering  is lim ited  by the 
facilities available for adequate  instruction . T h e  C om m ittee on A d­
missions in  each of the Schools w ill exercise discretionary  pow er in  
selecting those to  be adm itted . Preference w ill be given to  those can­
didates whose academ ic p rep ara tio n  an d  personal character indicate 
fitness to pursue w ith  success the course of study to be undertaken , who 
show evidence of professional prom ise, an d  w ho com plete the filing 
of the ir entrance credentials in  am ple tim e for the A dm ission Com ­
m ittee to give thorough  consideration to the ir qualifications.
PA Y M EN TS T O  T H E  U N IV E R S IT Y
T U I T I O N  A N D  O T H E R  FEES. . .F o r in fo rm ation  concerning tu ­
itio n  and  o ther fees payable to the  U niversity, see the General In for­
m ation  booklet.
H E A L T H  SERVICES A N D  M ED IC A L CA R E
T hese services are centered in  the U niversity  C linic o r ou t-patien t 
d ep artm en t and  in  the C ornell Infirm ary or hospital. S tudents are 
en titled  to  u n lim ited  visits a t the  C linic; labora to ry  an d  X-ray exam ina­
tions ind icated  for diagnosis and  treatm en t; hosp ita lization  in  the 
Infirm ary w ith  m edical care for a m ax im um  of 14 days each term ; and  
em ergency surgical care. T h e  cost for these services is inc luded  in  the 
College and  U niversity  general fee. F o r fu rth e r details, in c lud ing  
charges for special services, see the General Inform ation  booklet.
FIN A N C IA L  AID
A ID  F O R  N E W  S T U D E N T S . . .C ornell U niversity’s provision of 
financial help  for new students of the College of E ngineering  consists 
of certain  scholarships w hich are aw arded on the basis of com petition, 
m any of them  to students en te ring  the freshm an class. Prospective 
freshm en are eligible to  com pete for twenty-five U niversity  U n d er­
graduate  Scholarships, 25 N ationa l Scholarships, 150 State C ornell 
Scholarships for residents of the State of New York, and  a few others, 
most of w hich are restricted  to  residents of certa in  localities. T h e  Jo h n  
M cM ullen R egional Scholarships in  E ngineering are available for new 
students com ing from  outside New  York State.
John M cM u llen  R eg iona l  Scholarships  are aw arded annually  to  
th irty  o r m ore selected students en te ring  the College of Engineering. 
E n tering  m ale students whose p repara to ry  w ork was com pleted a t a 
school outside New York State and  those students from  New York 
Schools w ho are ineligible, a t the tim e they enter, for the C ornell 
T u itio n  Scholarships and  the State Cash Scholarships offered by the 
State of New York are eligible to com pete. T hese scholarships have 
variable stipends u p  to $300 a term  an d  may be held  th ro u g h o u t an 
undergraduate  course of study, p rovided the rec ip ien t m ain tains the 
requ ired  academ ic record. T h ey  were established by the B oard of 
Trustees from  a p o rtio n  of the incom e of a m unificen t g ift to  the 
U niversity by the late Jo h n  M cM ullen of N orw alk, C onnecticut, and 
are a llo tted  am ong fifteen districts of the U n ited  States. A  s tu d en t is 
n o t eligible for bo th  the State and  M cM ullen R egional Scholarships 
a t the same tim e. A n app lica tion  b lank  w ill be sent d irect to the candi­
date  upon  request to the C om m ittee on Scholarships, College of 
Engineering. T h e  applications are to  be re tu rn ed  to  the C hairm an, 
C om m ittee on Scholarships, before M arch 1. T h e  candidates selected 
by the Com m ittee for final consideration are requested  to  take the 
Scholastic A p titude  T est of the College E n trance E xam ination  B oard 
in  January . T hese candidates are also interview ed by m em bers of an 
alum ni scholarship com m ittee in  th e ir respective districts. F ina l selec­
tions are m ade by the Com m ittee on Scholarships and  the D ean, based 
upon  the secondary school record, the ap titu d e  test, and  the qualities 
of character and  general ability, as determ ined  by the personal in te r­
view.
T h e  John M cM u llen  Industr ia l  Scholarships in Engineering  are 
aw arded each year to  four graduates of secondary schools who have 
spent some tim e in  industry  and  have had  appren tice  tra in ing , p refer­
ably in  a form al course given by an  industria l concern. C andidates m ust 
be sponsored by responsible officers of the com panies by w hich they 
have been em ployed. Each scholarship has a value of $300 a term  and 
may be held  th roughou t an  u n derg radua te  course of study provided the
recip ien t m ain ta ins the requ ired  academ ic record. Inq u iries  should  be 
addressed to  the C hairm an, C om m ittee on Scholarships, College of 
Engineering, preferably  n o t la te r th an  February , so th a t form al ap ­
plications m ay be filed w ith  the C om m ittee on Scholarships before 
A pril 1.
T h e  E dw ard  P. B urre ll  Scholarships  in  E ngineering  w ith  stipends u p  
to $200  a year are aw arded annually , to  freshm en only, on the basis 
of scholastic background an d  financial need.
For particu lars of all o ther scholarships th a t are open  to new stu ­
dents, the p am ph le t on Scholarships and Grants-in-Aid  should  be con­
sulted. T h is  can be ob ta ined  by app lica tion  to the C ornell U niversity 
Official Publication , 336 A dm in istra tion  B uild ing, Ithaca, N . Y.
G r a n t s  a n d  O t h e r  A id
Students w ho establish superio r academ ic records becom e eligible 
for Jo h n  M cM ullen R egional Scholarships after one term  of residence, 
regardless of the State in  w hich they reside. O th e r scholarships, grants, 
an d  loans open to  undergraduates are reserved for students w ho have 
been in  residence and  good stand ing  a t C ornell U niversity  for a t least 
two terms.
A ny studen t in  the College of E ngineering  w ho needs financial aid  
should  im m ediately consult the D irector of his School. O rd inarily  a 
single app lication  is sufficent to assure consideration for all available 
scholarships and  grants. W hen  this is n o t true, the D irector w ill in struct 
the s tuden t as to the p ro p er procedure for m ak ing  app lication . Scholar­
ship applications for the follow ing year received before A pril 1 w ill be 
given p rim ary  consideration. L ate  applications can be considered only 
for vacancies.
C erta in  grants are d raw n from  the incom e of special funds, the  gifts 
of persons who in  m any instances have specified to  w hom  in  general 
th e ir benefits are to  apply. T h ey  are n o t as a ru le  available for a id  to 
freshm en.
M uch of the financial a id  w hich the U niversity  is able to  give 
underg radua te  students is in  the form  of loans from  the incom e of 
endow m ents w hich are adm inistered  for the T rustees by the stand ing  
C om m ittee on S tudent Aid, of w hich the D ean of M en is C hairm an. 
T h e  benefits of these funds are reserved for students w ho have been 
in  residence and  in  good stand ing  a t C ornell U niversity  for a t least two 
terms, and preference is given to applican ts of h igh  scholastic stand ing  
w ho are w ith in  a year of g raduation .
A special fu n d  from  w hich loans may be m ade to students in  the 
School of Chem ical and  M etallurgical E ngineering  has been created  
by con tribu tions from  graduates of th a t School.
S tudents in  the G raduate  School of A eronau tical Engineering, as
well as o ther g raduate  students whose m ajo r subjects are in  the various 
branches of engineering, are eligible for the Jo h n  M cM ullen G raduate  
Scholarships. T h e re  are also a n u m b er of fellowships established by the 
C ornell A eronautical Laboratory , Inc., in  h o n o r of its affiliated com ­
panies; these are aw arded in  various branches of engineering and  
science. For in fo rm ation  on o ther awards available to g raduate  students 
in  engineering reference should  be m ade to the  cu rren t A n nou nce­
m en t of the G raduate School. C andidates for the degree M .Aero.E. 
should m ake app lica tion  for these aw ards by w riting  d irectly  to  the 
D irector of the G raduate  School of A eronautical Engineering. C and i­
dates for o ther g raduate  degrees, inc lud ing  the Ph.D . in  any field, m ust 
apply to the D ean of the G raduate  School.
P r iz e s
C ornell U niversity  has a considerable n u m b er of funds given for 
the endow m ent of prizes to be aw arded annually . Some of these prizes 
are open to com petition  by students of the U niversity generally. A list 
of them  u n d er the title  Prize C om peti t ions,  w ill be m ailed  on request 
addressed to C ornell U niversity Official P ub lication , 336 A dm in istra­
tion  B uilding. O ther prizes are open to com petition  p articu larly  by 
students of the College of Engineering, as follows;
T h e  Fuertes Medals,  established by the la te  Professor E. A. Fuertes. 
T h e  endow m ent provides for two gold medals. O ne is aw arded an n u a l­
ly by the Faculty  to th a t s tuden t of the School of Civil Engineering 
who is found  a t the end of the  first term  of his senior year to  have 
m ain ta ined  the highest degree of scholarship in  the subjects of this 
course, p rovided he has been in  a ttendance a t the U niversity  for a t 
least two years. T h e  o ther is aw arded annually  by the Faculty  to  a 
graduate  of the School of Civil E ngineering  w ho has w ritten  a m eri­
torious p ap er up o n  some engineering subject tend ing  to advance the 
scientific or practical interests of the profession of the civil engineer, 
f t  is desired th a t papers be presented  on or before A pril 15. I f  a p ap er 
is presented in  p rin ted  form  it w ill no t be received if i t  has been p rin ted  
earlier th an  the n ex t preceding A pril 15. N eith er m edal is aw arded 
unless it  appears to the Faculty  of the School of Civil E ngineering  th a t 
there is a candidate  of sufficient m erit to en title  h im  to such distinction.
T h e  Fuertes M em oria l  Prizes in P ub l ic  Speaking, founded  by the 
late Charles H . Baker, a g raduate  of the School of Civil E ngineering  of 
the Class of 1886. T h ree  prizes, one of $100, one of $40, an d  one of $20, 
are offered annually  to all students of the Colleges of E ngineering and  
A rchitecture who are in  the fifth term  o r beyond, for proficiency in  
public  speaking.
T he  Charles Lee  Crandall Prizes, founded  in  1916 by alum ni of the 
School of Civil E ngineering: prizes of $75, $50, $35, and  $20. T h ey  are
aw arded each year, by a com m ittee appo in ted  by the D irector of the 
School of Civil Engineering, for the best papers w ritten  by seniors or 
ju n io rs in  th a t School on  su itab le  subjects, p rovided  th a t b o th  the 
substance and  the w ritten  form  of the papers subm itted  show real 
m erit. T h e  prizes were established to  encourage orig inal research, to 
stim ulate  in terest in  m atters of pub lic  concern, and  to inspire in  the 
students an  apprecia tion  of the opportun ities  w hich the profession of 
civil engineering  offers them  to serve th e ir  fellow m en as in te lligen t 
an d  public-spirited  citizens. Papers m ust be subm itted  to the D irector 
of the School of Civil E ngineering  on o r before M ay 1 of each year.
T h e  Sibley Prizes in M echanic  A r ts  are offered to  undergraduates in  
M echanical and  Electrical Engineering. U n d er a g ift of H iram  Sibley, 
m ade in  1884, the sum  of $100 is aw arded annually  in  several prizes to 
jun io rs an d  seniors in  the School of M echanical E ng ineering  an d  in  
the School of E lectrical E ng ineering  w ho have received the highest 
m arks in  scholarship in  a t least th ree fu ll term s of work.
T h e  J. G. W h ite  Prize in Spanish. T h ro u g h  the generosity of Jam es 
G ilbert W hite  (Ph. D., C ornell, ’85) three prizes, established in  1914, 
each of the  value of $100, are offered annually . O ne of the three, w hich 
is aw arded to an  English-speaking stu d en t for proficiency in  Spanish, 
is open to  m em bers of the ju n io r  an d  senior classes in  the  College of 
E ngineering  w ho are candidates for th e ir  first degree. N o cand idate  is 
eligible unless he has com pleted successfully two term s of w ork in  
Spanish a t C ornell University.
T h e  R o b e r t  H arris  Simpson Prize, founded  in  1933 by Mrs. Simpson 
in  m em ory of h er late husband , R o b ert H arris Simpson, C.E. ’96. T h is 
prize of $25 is aw arded annually  to  th a t senior in  the School of Civil 
E ngineering  w ho subm its the best technical descrip tion  or design of a 
civic im provem ent of sufficient substance an d  m erit to  justify  the 
award. Papers or designs m ust be subm itted  on  or before D ecem ber 15 
of each year an d  are judged  by a com m ittee ap p o in ted  by the  D irector 
of the  School of Civil Engineering.
T h e  Ins ti tu te  of Aeronautica l Sciences Prize. T h e  “S tuden t B ranch  
Scholastic A w ard” of the In s titu te  of the A eronau tical Sciences is p re ­
sented annually  to  the  M .Aero.E. cand idate  w ho atta ins the  best scho­
lastic record for th a t academ ic year. T h e  aw ard consists of a certificate 
and  a two-year free technical m em bership  in  the  In stitu te .
Vacuity and S taff
CORNELIS W ILLEM  de K IE W IE T , Ph.D ., A cting President of the  University. 
EDM UND EZRA DAY, Ph.D., LL.D., President Em eritus.
SOLOM ON CADY H O LL IST E R , B.S., C.E., D.Eng., D ean of the  College and 
Professor of Civil Engineering.
W A L TE R  L. CONW ELL, C.E., Assistant D ean of the College and  Professor of 
Highway Engineering.
R O B E R T  FRA N K LIN  CHA M BERLA IN, M.E. (in E.E.), Assistant D ean of the 
College and Personnel Officer, and  Professor of E lectrical Engineering.
JO H N  F. McMANUS, C.E., A dm inistrative Assistant.
JE A N E T T E  PO O R , B.S., L ibrarian .
SCHOOL OF CIVIL ENGINEERING
N E PH I A L B E R T  CH RISTEN SEN , B.S.C.E., M.S.C.E., Ph.D., D irector of the  School 
and Professor of Civil Engineering.
EM ER ITU S PROFESSORS
SAMUEL L A T IM E R  B O O TH R O Y D , M.S., Professor of Astronom y, Em eritus. 
HENRY SYLVESTER JACOBY, C.E., Professor of Bridge Engineering, Em eritus. 
JO H N  THOM AS PARSON, Professor of E ngineering Drawing, Em eritus.
ER N EST W ILLIA M  SCHODER, B.S., B.S. in  M in., Ph.D ., W orld  W ar M em orial 
Professor of E xperim ental Hydraulics, Em eritus.
H E R B E R T  HEN RY  SCOFIELD, M.E., Professor of T esting  M aterials, Em eritus. 
PAUL HALLADAY U N DERW O OD, C.E., Professor in  Civil Engineering. 
CHARLES LEO POLD W ALKER, C.E., Professor of Sanitary Engineering, Em eritus.
PROFESSORS
DONALD J. BELCH ER, B.S.C.E., M.S.E., Professor of Civil Engineering.
HA RRY D. CONWAY, B.Sc. (Eng.), M.A., Ph.D., Professor of Mechanics. 
HO W A RD M E R R IL L  G IFFT , B.S., M.S., C.E., Professor of Sanitary Engineering. 
D W IG H T  FRANCIS GU NDER, B.S., M.S., Ph.D., Professor of M echanics, H ead of 
the  D epartm en t of M echanics, and A cting H ead of the  D epartm ent of E ngineering 
Materials.
BENJAM IN K. H O U G H , Jr., B.S., M.S., Professor of Soil Mechanics.
H E R B E R T  T . JENK INS, B.S. in  C.E., M.S.E., Professor of Civil Engineering. 
ROM EYN Y. T H A T C H E R , C.E., Professor of Civil Engineering.
GEORGE W IN T E R , C.E., Ph.D., Professor of S tructural Engineering.
ASSOCIATE PROFESSORS
PAUL BIJLAA RD, C.E., Associate Professor of S truc tura l Engineering.
MARVIN BOGEM A, B.S., M.C.E., Associate Professor of Civil Engineering.
EARLE NELSON BURROW S, C.E., M.C.E., Associate Professor of S tructural E ngi­
neering.
CARL CRANDALL, C.E., Associate Professor of Civil Engineering  an d  Secretary 
of the  Engineering Faculty.
CHARLES DONALD GATES, B.A., M.S., Associate Professor of Civil Engineering. 
ERIC VAIL H O W ELL, C.E., M.C.E., Associate Professor of Mechanics.
TAYLOR D. LEW IS, B.S.E., Associate Professor of Civil Engineering.
A R T H U R  J. M cNAIR, B.S., M.S., C.E., Associate Professor of Surveying.
R O B E R T  M. MAINS, B.S. in  C.E., M.S. in  C.E., Ph.D ., Associate Professor of 
S tructural Engineering.
JO H N  EDW IN PERRY, B.S. in  C.E., Associate Professor of R ailroad  E ngineering 
and  Personnel Officer of the  School of Civil Engineering.
M ELVILLE ST A N TO N  PR IE ST , B.S., M.S., Associate Professor of Civil E ngi­
neering.
LIN CO LN  R EID , B.S., M.S., Associate Professor of H ydraulics.
FRED J. SPRY, C.E., M.C.E., Associate Professor of Surveying.
ASSISTANT PROFESSORS
G ORDON PAGE FISHER, B.E., Dr. Eng., Assistant Professor of Civil Engineering. 
JO H N  C. GEBHA RD, C.E., Assistant Professor of Civil Engineering.
RAYMOND J. HODGE, B.S. in  C.E., M.C.E., Assistant Professor of Civil Engineering. 
A. G. KEENAN, B.A., Ph.D ., Assistant Professor of Civil Engineering.
W ILLIAM  O. LYNCH, B.S.C.E., M.S., Assistant Professor of Civil Engineering. 
GEORGE B. LYON, B.S. in C.E., M.S., Assistant Professor of Civil Engineering. 
W ILLIAM  M cGU IRE, B.S. in  C.E., M.C.E., Assistant Professor of Civil Engineering. 
FRED W . OCVIRK, B.S., M.S., Assistant Professor of Mechanics.
IN STR U C TO R S
LEON L. B ERATAN, B.S., In stru c to r in  Civil Engineering.
R A L PH  W . BLEVENS, B.S. and  M.S. in  C.E., In stru c to r in  Civil Engineering.
JAMES W . SPENCER, B.C.E., In struc to r in  Civil Engineering.
RESEARCH ASSOCIATES
HERM A N  C. LA D EN H EIM , A.B., Research Associate in T ran sporta tion .
R O B E R T  BRUCE McCALLEY, Jr., B.S. in C.E., Research Associate in Structures.
SIBLEY SCHOOL 
OF MECHANICAL ENGINEERING
HARRY JO H N  LOBERG, M.E., M.S. in Eng., D irector of the  School, Professor, 
and H ead of the  D epartm en t of Indu stria l and E ngineering A dm inistra tion .
GEORGE RAYMOND HANSELM AN, M.E., M.S., Assistant D irector of the  School, 
Professor of A dm inistrative Engineering, and  Secretary of the  Faculty  of M echani­
cal Engineering.
E M ER ITU S PROFESSORS
CALVIN DODGE A LB ER T, M.E., Professor of M achine Design, E m eritus.
V IC T O R  RAYMOND GAGE, M.E., M.M.E., Professor of M echanical E ngineering, 
Em eritus.
D E X T E R  SIMPSON KIM BALL, A.B., M.E., D.Sc., D. Eng., Professor of M echanical 
Engineering, Em eritus.
W ILL M ILLER  SAWDON, B.S. in  M.E., M.M.E., Professor of E xperim ental E ngi­
neering, Em eritus.
CLARENCE E LLSW O R TH  TO W NSEND , M.E., Professor of E ngineering D rawing, 
Em eritus.
A LB ER T EDW ARD W ELLS, Sibley Professor of M echanic Arts, Em eritus.
EDGAR H A R PE R  W OOD, M.M.E., Professor of Mechanics of Engineering, 
Em eritus.
PROFESSORS
A R T H U R  H O U G H T O N  B U R R , B.S. in M.E., M.S. in M.E., Ph.D., Professor and 
H ead of the  D epartm en t of M achine Design.
STEPH EN  FA R R ELL CLEARY, M.E., M.M.E., Professor of E ngineering Drawing.
FRED ERICK  SEWARD ERDM AN, B.S., B.S. in M.E., M.M.E., Ph.D., Professor of 
M echanical Engineering.
D W IG H T  FRANCIS GU NDER, B.S., M.S., Ph.D., Professor of Mechanics, H ead 
of the  D epartm en t of Mechanics, and  Acting H ead of the  D epartm en t of E ngi­
neering  M aterials.
JOSEPH OLM STEAD JEFFREY, M.E., M.M.E., Professor of E ngineering M aterials.
CHARLES OSBORN MACKEY, M.E., Professor and  H ead of the  D ep artm en t of 
H eat-Pow er Engineering.
PIO  FRANCO M A RTIN U ZZI, Doctor of Eng. in M.E., Professor of M echanical 
Engineering.
CLYDE IR A  M ILLARD, E.E., Professor of In d u stria l and  E ngineering A dm inistra­
tion.
JO H N  R O B E R T  M OYNIHAN, M.E., M.M.E., Professor of E ngineering M aterials.
ANDREW  SCH ULTZ SCH ULTZ, Jr., B.S. in A.E., Ph.D., Professor of M echanical 
Engineering.
ASSOCIATE PROFESSORS
W ILLIAM  COOK ANDRAE, M.E., M.M.E., Associate Professor of M echanical E ngi­
neering.
ROY EDW ARDS CLARK, M.E., Associate Professor of H eat-Pow er Engineering.
DAVID D R O PK IN , M.E., M.M.E., Ph.D ., Associate Professor of M echanical E ngi­
neering.
GEORGE B U R T O N  DuBOIS, A.B., M.E., Associate Professor of M echanical E ngi­
neering.
HO W A RD N E W TO N  FA IR C H ILD , M.E., E.E., Associate Professor of M echanical 
Engineering.
NORM AN RUSSELL GAY, B.S. in  M.E., M.S. in  Eng., Associate Professor of M e­
chanical Engineering.
R O G ER  LO R EN  GEER, M.E., Associate Professor of M aterials Processing.
ERIK KARL H ENRIK SEN, M.S. in M.E., Associate Professor of M echanical E ngi­
neering.
ISRAEL KATZ, B.S. in  M.E., M.M.E., Associate Professor of M echanical Engineering.
H A M IL TO N  H O R T H  MABIE, B.S. in M.E., M.S. in  Eng., Associate Professor of 
Mechanical Engineering.
W ILLIAM  EM ERSON M O RDOFF, M.E., Associate Professor of Engineering D raw ­
ing.
LOUIS LESLIE O T T O , M.E., M.M.E., Associate Professor of M echanical Engineering.
HA ROLD CHARLES PERKIN S, M.E., Associate Professor of Mechanics.
EDW IN BEN W ATSON , B.S. in  M.E., M.S. in  Eng., Associate Professor of M e­
chanical Engineering.
KENDALL C. W H IT E , E.E., Associate Professor of Indu stria l an d  Engineering 
A dm inistration,
ASSISTANT PROFESSORS
THOM AS J. BAIRD , B. Arch., M .R.P., Assistant Professor of M echanical E ngi­
neering.
SHERW OOD G E B H A R T  H O L T , Jr., B.M.E., M.M.E., Assistant Professor of M e­
chanical Engineering.
ELM ER SYLVESTER M O NROE, Jr., B.S. in  M.E., M.M.E., Assistant Professor of 
Mechanical Engineering.
CHARLES RAYMOND O T T O , M.E., M.M.E., Assistant Professor of M echanical 
Engineering.
R IC H A R D  M A GRUD ER PH ELA N , B.S. in  M.E., M.M.E., Assistant Professor of 
M echanical Engineering.
FRED SALTZ, B.S.M.E., Assistant Professor of M echanical Engineering.
M A R TIN  W R IG H T  SAMPSON, Jr., B.S. in A.E., M.S. in Eng., Assistant Professor 
of M echanical Engineering.
BYRON W IN T H R O P  SAUNDERS, B.S.E.E., M.S. in  Eng., Assistant Professor of 
M echanical Engineering.
DENNIS G R A N yiL L E  SH EPH ER D , B.S. in  Eng., Assistant Professor of M echanical 
Engineering.
R O B E R T  H ER M A N N  SIEGFRIED, M.S., Assistant Professor of M echanical E ngi­
neering.
EDGAR RAYMOND W A T T , M.E., M.M.E., Assistant Professor of M echanical 
Engineering.
W ILLIAM  ALFRED W H E EL ER , Jr., B.S. in M.E., Assistant Professor of M e­
chanical Engineering.
IN STR U C TO R S
R O B E R T  NELSON ALLEN, B.S. in A.E., In stru c to r in  M echanical Engineering. 
CHARLES HA RO LD  SH A TTU C K  B U T L ER , B.S. in  M.E., In stru c to r in  M echanical 
Engineering.
H. R U P E R T  C A R PEN TER , Instructor-T echnician  in  M echanical Engineering. 
A N TH O N Y  S. DISPENZA, Instructor-T echnician  in M echanical Engineering. 
JO H N  C. HUSON, Instructor-T echnician  in  M echanical Engineering.
R O B E R T  EYNON M cGARRAH, B.S. in  A.E., M.S. in  M.E., In stru c to r in  M e­
chanical Engineering.
JO SEPH  V. McKENNA, B.A.Sc., In struc to r in M echanical Engineering.
A R T H U R  J. MACK, Instructor-T echnician  in M echanical Engineering.
W. E V E R E T T  M ORGAN, Instructor-T echnician  in M echanical Engineering. 
DANIEL JO H N  PAOLUCCI, B.S., In stru c to r in  M echanical Engineering. 
RAYMOND HA RRY T E R E P IN , B.M.E., In struc to r in  M echanical Engineering. 
R O B E R T  HEM PHREYS U N DERW O OD, A.B., B.M.E., In stru c to r in  E ngineering 
Mechanics.
ER N EST S. YAWGER, Instructor-T echnician  in M echanical Engineering.
SCHOOL OF ELECTRICAL ENGINEERING
CHARLES RUSSELL BURROW S, B.S.E. (in E.E.), A.M., E.E., Ph.D ., D irector of 
the  School and  Professor of E lectrical Engineering.
JO SEPH  G. TA R B O U X , B.S. in  M.E. and  E.E., E.E., M.E.E., Ph.D ., Assistant 
D irector of the  School and Professor of E lectrical Engineering.
HO W A RD  GO DW IN SM IT H , E.E., M.E.E., Ph.D., Assistant to  the  D irector of the 
School and  Professor of E lectrical Engineering.
PROFESSORS
W ILLIA M  CYRUS BALLARD, Jr., M.E. (in E .E J, Professor of E lectrical E ngi­
neering.
H ENRY GEORGE BOOKER, B.A., M.A., Ph.D ., Professor of E lectrical Engineering.
LAW RENCE ADAMS BURCKM YER, Jr., B.S. (in E.E.), E.E., Professor of Elec­
trical Engineering.
R O B E R T  FRA N K LIN  CHA M BERLA IN, M.E. (in E.E.), Professor of Electrical 
E ngineering and  Personnel Officer.
ALEXANDER BERRY CREDLE, E.E., M.E.E., Ph.D., Professor of E lectrical E ngi­
neering.
MALCOLM STR O N G  M cILROY, E.E., Sc.D. in E.E., Professor of E lectrical E ngi­
neering.
T R U E  McLEAN, E.E., Professor of E lectrical Engineering.
M ICH EL GEORG E M A LT I, A.B., B.S. in E.E., M.E.E., Ph.D ., Professor of Elec­
trical Engineering.
HANS FER D IN A N D  MAYER, D r.Phil.N at., Professor of Electrical Engineering.
W ILB U R  ER N EST MESERVE, B.S. (in E.E.), M.S., M.E.E., Ph.D., Professor of 
E lectrical Engineering.
B U R D E T T E  KIBBE N O R T H R U P , M.E. (in E.E.), Professor of E lectrical E ngi­
neering.
E V E R E T T  M IL T O N  STR O N G , B.S. in E.E., Professor of E lectrical Engineering.
STANLEY W ILLIA M  ZIM M ERM ANN, B.S. in  E.E., M.S. in E.E., Professor of 
Electrical Engineering.
ASSOCIATE PROFESSORS
PAUL DENZIL AN KRUM , B.S.E.E., A.B., M.S.E., Associate Professor of Electrical 
Engineering.
W A L TE R  W EN DELL C O T N E R , B.S. (in E.E.), E.E., M.E.E., Associate Professor of 
Electrical Engineering.
CASPER LEH M AN C O T T R E L L , A.B., Ph.D ., Associate Professor of E lectrical E ngi­
neering.
W ILLIA M  HA RRY ERICKSON, B.S. in E.E., M.S. in  E.E., Associate Professor of 
E lectrical Engineering.
CLYDE EDW IN INGALLS, E.E., Associate Professor of E lectrical Engineering.
W A L TE R  ROY JO NES, E.E., Associate Professor of E lectrical Engineering.
R O B E R T  E. OSBORN, B.S.E.E., Associate Professor of E lectrical Engineering.
STANLEY LEW RY SCHAUSS, E.E., Sc.M., Associate Professor of E lectrical E ngi­
neering and Secretary of the E.E. Faculty.
ASSISTANT PROFESSORS
NELSON HO W A RD BRYANT, E.E., M.E.E., Assistant Professor of E lectrical E ngi­
neering.
ALFRED EMERYS DAVIES, B.S. in  E.E., M.S. in  Education, Assistant Professor of 
E lectrical Engineering.
M ERLE JO H N  KELLY, B.S., M.S., Assistant Professor of E lectrical Engineering.
SIMPSON LINKE, B.S. in  E.E., M.E.E., Assistant Professor of E lectrical Engineering.
JO SEPH  CARL LOGU E, B.E.E., M.E.E., Assistant Professor of E lectrical E ngi­
neering.
HENRY STOCKW ELL M cGAUGHAN, B.S.E., (in Phys.), M.E.E., Assistant Professor 
of E lectrical Engineering.
BENJAM IN NICHOLS, B.E.E., M.E.E., Assistant Professor of Electrical Engineering.
IN STR U C TO R S
R O G ER  JO H N  AM OROSI, B.E.E., M.E.E., In stru c to r in E lectrical Engineering. 
SANG C. DW U, B.S. in  E.E., M.E.E., In stru c to r in  E lectrical Engineering.
W ILLIA M  HERM A N  H A R T W IG , B.S.E.E., In stru c to r in  E lectrical Engineering. 
HENRY RU D O LF HESSE, B.E.E., M.E.E., In struc to r in E lectrical Engineering. 
JO SEPH  L. ROSSON, B.S. in  E.E., M.S. in  E ngineering, In stru c to r in  E lectrical 
Engineering.
BERNARD HERM A N  tR UI)W ICK, B.S. in  E.E., In stru c to r in  E lectrical Engineering. 
EUGENE R O B E R T  SCA TTERG O O D , B.S. in  E.E., M.S. in  Engineering, In stru c to r 
in  E lectrical Engineering.
LAW RENCE BYRON SPENCER, E.E., Instruc to r-T echn ician  in  E lectrical E ngi­
neering.
RESEARCH ASSOCIATES
S. M ICH AEL C O LB ER T 
LO R N E H . D O H E R TY , B. Engg.
BOB M E R E D IT H  FA N N IN , B.S., M.S.
W ILLIA M  ED W IN  G O R D O N , B.A., M.A., M.S.
R IC H A R D  K ER R  M O O RE, B.S. in  E.E.
R O B E R T  D O W N IN G  W ILSON, B.E.E.
RUSSELL W OLFE, B.S. in Eng., M.S. in  Eng.
SCHOOL OF CHEMICAL 
AND METALLURGICAL ENGINEERING
FRED HOFFM AN RHODES, A.B., Ph.D., D irector of the  School, H erb ert Fisk 
Johnson Professor of In d u stria l Chem istry, Professor of Chem ical Engineering, 
and Personnel Officer of the School.
PROFESSORS
JAMES LAW RENCE GREGG, B.E., Professor of M etallurgical Engineering.
J . ELD RED H ED R IC K , Ph.D., Professor o f Chem ical Engineering.
JO H N  RAVEN JO H N SO N , A.B., Ph.D ., Professor of O rganic Chemistry.
PE T E R  EDW ARD KYLE, M.E., M.S. in  M.E., Francis Norwood B ard  Professor of 
M etallurgy an d  Assistant D irector for M etallurgical Engineering.
CLYDE W A L T E R  MASON, A.B., Ph.D., Professor of Chem ical Microscopy and 
M etallography.
CHARLES CALVERT W IN D IN G , B.Chem.E., Ph.D., Professor of Chemical Engi­
neering  and  Assistant D irector for Chem ical Engineering.
ASSOCIATE PROFESSORS
MALCOLM S. B U R T O N , B.S. in  M.E., S.M. in  M.E., Associate Professor of M etal­
lurgical Engineering.
JU LIA N  C. SM ITH , B.Chem., Chem.E., Associate Professor of Chem ical E ngi­
neering.
R O B E R T  L. VON BERG, B.S. in Chem.E., M.S. in  Chem.E., Sc.D., Associate P ro ­
fessor of Chem ical Engineering.
H E R B E R T  F. W IEG A N D T, B.S. in  Chem.E., M.S. in  Eng., Ph.D ., Associate P ro ­
fessor of Chem ical Engineering.
M O RRIS L. H A R PE R , Instructor-T echnician  in  M etallurgy.
R A L PH  W . HODGES, Instructor-T echnician  in  M etallurgy.
DENNIS J. JOYCE, Instructor-T echnician  in  M etallurgy.
GRADUATE SCHOOL OF 
AERONAUTICAL ENGINEERING
W ILLIAM  R . SEARS, B.Aero.E., Ph.D ., D irector of the  School, and  Professor of 
A eronautical Engineering.
PROFESSOR
A R T H U R  K A N T R O W ITZ , B.S., M.A., Ph.D ., Professor of A eronautical E ngi­
neering.
ASSOCIATE PROFESSOR
JO H N  M. W ILD , B.S. in  M.E., M.S. in  Aero.E., Associate Professor of A eronautical 
Engineering.
ASSISTANT PROFESSORS
YUNG-HUAI KUO, B.S., M.A., Ph.D ., Assistant Professor of A eronautical E ngi­
neering.
CARLO R IPA R B EL L I, Dr. C.E., Dr. A.E., L.D., Assistant Professor of A eronautical 
Engineering.
L EC T U R E R
ALEXANDER FLAX, B.Aero.E., H ead of Aerodynamics D epartm ent, Cornell A ero­
nau tical L aboratory, Inc., and  L ecturer in  A eronautical Engineering.
DEPARTMENT OF ENGINEERING PHYSICS
LLOYD PR ESTO N  SM ITH , Ph.D ., D irector of the  D epartm ent and  C hairm an of 
the D epartm ent of Physics and  Professor of Physics.
PROFESSORS
CHARLES RUSSELL BURROW S, Ph.D., D irector of the School of E lectrical E ngi­
neering  and  Professor of E lectrical Engineering.
ALEXANDER BERRY CREDLE, Ph.D ., Professor of E lectrical Engineering.
TR EV O R  RHYS CUYKENDALL, Ph.D ., Professor of E ngineering Physics.
GUY E V E R E T T  G R A N TH A M , Ph.D ., Professor of Physics.
D W IG H T  F. GUNDER, Ph.D ., H ead  of the  D epartm en t of E ngineering M echanics, 
A cting H ead of the  D epartm en t of E ngineering M aterials, and  Professor of 
Mechanics.
MARK KAC, Ph.D ., Professor of M athem atics.
H E N R I SAMUEL SACK, Sc.D., Professor of E ngineering Physics.
W ILLIAM  REES SEARS, Ph.D., D irector of the  G raduate  School of A eronautical 
Engineering and Professor of A eronautical Engineering.
ASSOCIATE PROFESSORS
DALE RAYMOND CORSON, Ph.D., Associate Professor of Physics.
PAUL LEO N H A R TM A N , Ph.D ., Associate Professor of Physics.
BENJAM IN J. SIEGEL, Ph.D ., Associate Professor of Engineering  Physics.
D W IG H T  F. GU NDER, B.S., M.S., Ph.D., H ead of the  D epartm ent, and  Professor 
of Mechanics.
PROFESSORS
HARRY D. CONWAY, B.Sc. (Eng.), M.A., Ph.D ., Professor of Mechanics.
W. RODNEY CORN ELL, B.S., C.E., Professor of Mechanics.
T R E V O R  RHYS CUYKENDALL, Ph.D., Professor of Engineering  Physics.
ASSOCIATE PROFESSORS
ERIC V. H O W ELL, C.E., M.C.E., Associate Professor of Mechanics.
HA ROLD C. PERKIN S, M.E., Associate Professor of Mechanics.
IN STR U C TO R S
JO H N  D. M. CAM ERON, B.M.E., In stru c to r in  Mechanics.
ED W IN  T IT U S  CRAN CH, B.M.E., In struc to r in  M echanics.
W A L TE R  L. M URDOCK, B.S., M.S., Faculty In stru c to r in  Mechanics.
R O B E R T  H . U N DERW O OD, B.M.E., In stru c to r in  Mechanics.
DEPARTMENT OF ENGINEERING MATERIALS
PROFESSORS
D W IG H T  F. GU N D ER, B.S., M.S., Ph.D ., A cting H ead of the  D epartm ent, and 
Professor of Mechanics.
JO SEPH  O. JEFFREY, M.E., M.M.E., Professor of Engineering M aterials.
CLYDE W. MASON, A.B., Ph.D., Professor o f Chem ical Microscopy and  M etallog­
raphy.
JO H N  R. M OYNIHAN, M.E., M.M.E., Professor of Engineering  M aterials.
H E N R I SAMUEL SACK, Sc.D., Professor of Engineering Physics.
ASSOCIATE PROFESSORS
FLOYD OW EN SLATE, B.S., M.S., Ph.D., Associate Professor of E ngineering 
M aterials.
H E R B E R T  F. W IEG A N D T, B.S. in  Chem.E., M.S. in Eng., Ph.D., Associate P ro ­
fessor of Chem ical Engineering.
ASSISTANT PROFESSOR
DERALD A. SY UART, B.S., M.S., Ph.D ., Assistant Professor of E ngineering M a­
terials.
IN S T R U C T O R
H A ROLD G. B U CH BIN D ER, B.S. in  C.E., In stru c to r in E ngineering M aterials.
OTHER MEMBERS OF THE STAFF
JEAN L. DAVIDSON, Secretary to the  Dean.
LU LU  M ARKELL, Clerk, D ean’s Office.
LILLIA N  H. LEH M A N N , Secretary to the  D irector of the Sibley School of M echan­
ical Engineering.
BARBARA H . ERICKSON, Secretary to the  D irector of the  School of C hem ical and 
M etallurgical Engineering.
D O R O T H Y  H . EBERLE, Secretary to the  D irector of the  School of E lectrical E ngi­
neering.
K A TH ER IN E  HA N D LEN , Secretary to th e  E lectrical E ngineering School.
ALICE A N TH O N Y , Secretary to the D irector of th e  G raduate  School of A eronau­
tical Engineering.
DOLORES E. SM ITH , Secretary-Stenographer to the H ead of the  D epartm en t of 
Engineering Mechanics.
JEAN E. DIN INNY , Secretary to the  D irector of the D epartm ent of E ngineering 
Physics.
EN G IN EER IN G  COLLEGE COUNCIL
CORN ELIS W ILLEM  de K IE W IE T , A.B., M.A., Ph.D ., A cting President.
SOLOMON CADY H O LL IST E R , B.S., C.E., D.Eng., D ean of the  College.
CREED W . FU L T O N , M.E., R epresentative of Cornell Society of Engineers.
OLIVER E LL SW O R T H  BUCKLEY, B.S., Ph.D., Sc.D., President Bell T elephone 
Laboratories.
LEE H . CLARK, B.Ch.E., V ice-President in  C harge of Developm ent, Sharpies C hem i­
cals, Inc.
ALEXANDER W. DANN, C.E., Executive Vice-President, Dravo C onstruction Com ­
pany.
HA ROLD W A L TE R  ELLEY, B.S., A.M., Ph.D ., Chem ical D irector, D u P on t R e ­
search Laboratories.
JAMES W E N T W O R T H  PA RKER, M.E., President, T h e  D etro it Edison Com pany.
COLONEL FR ED ER IC K  W ILLIA M  SCH EID EN HELM , A.B., C.E., C onsulting 
Engineer.
JO H N  C A R LTO N  W ARD, JR ., M.E.
JO H N  CROSIER W ILSON, M.E., V ice-President, T h e  C utler H am m er Mfg. Co.
COU NCIL OF T H E  E N G IN EE R IN G  E X PE R IM E N T  ST A TIO N
SOLOMON CADY H O LL IST E R , B.S., C.E., D.Eng., D irector of the S tation and 
C hairm an of the  Council.
N E PH I A LB ER T C HRISTENSEN , B.S.C.E., M.S.C.E., Ph.D., in Charge of Research 
in  Civil Engineering.
H A RRY J. LO BERG , M.E., M.S. in  Eng., in  Charge of Research in  M echanical 
Engineering.
CHARLES RUSSELL BURROW S, B.S.E. (in E.E.), A.M., E.E.# Ph.D., in Charge of 
Research in  E lectrical Engineering.
FRED HOFFM AN RHO DES, A.B., Ph.D., in  Charge of Research in  Chem ical Engi­
neering  and  M etallurgical Engineering.
W ILLIAM  R . SEARS, B.Aero.E., Ph.D., in  Charge of R esearch in  A eronautical 
Engineering.
LLOYD P. SM IT H , B.S. in  E.E., Ph.D ., in  Charge of Research in  Engineering 
Physics.
D W IG H T  F. GU N D ER, B.S., M.S., Ph.D., in  Charge of Research in  the D epartm ent 
of E ngineering M echanics and  the  D epartm en t of E ngineering M aterials.
School of Civil Engineering
E Q U IP M E N T
T h e  p rin c ip a l b u ild in g  occupied by the School of Civil E ngineering  
is L incoln  H all, con ta in ing  classrooms, d ra ftin g  rooms, and  labora­
tories.
T h e  laboratories in  L incoln  H all are as follows: the T estin g  L abo­
ratory, equ ipped  for a w ide variety  of tests of cem ent, concrete, tim ber, 
s truc tu ra l steel, and  o ther construction  m aterials used by civil engi­
neers; the Sanitary L aboratory, w ith  facilities for physical, chem ical, 
bacteriological, and  biological analyses of w ater and  sewage, and  for 
research in  the field of sanitary  engineering.
T h e  Soil M echanics L aboratory  is located in  a separate b u ild in g  
and  has available facilities for instruction , s tandard  labora to ry  work, 
and  specialized research in  this field.
T h e  H ighw ay L aboratories are housed in  separate build ings and  are 
equ ipped  for m aking  the standard  tests an d  for research in  the field 
of highw ay engineering. A stronom ical equ ip m en t in  the Fuertes O b­
servatory includes the instrum ents req u ired  for de term in ing  time, 
la titude, longitude, and  azim uth.
A H ydrau lic  Laboratory , situa ted  a t the ou tle t of Beebe Lake, is 
u n d er the ju risd ic tion  of this School. In  add itio n  to  s tu d en t instruction  
and  research, this laboratory  provides facilities for hydrau lic  investi­
gations carried  on in  cooperation  w ith  governm ental agencies and  
private  com panies.
T H E  COURSES O F STU D Y
T h e  courses of study offered by the School of Civil E ng ineering  lead 
to the degree of B achelor of Civil E ngineering. T h e  courses are all 
p lanned  to  provide fundam enta l in struction  for the practice of the 
profession. In  o rder to m eet this objective, the m ajo r p o rtio n  of the 
curricu lum  is definitely prescribed, b o th  as to technical con ten t and  
hum anistic  studies. Each student, however, is perm itted  to  choose 
elective courses in  various fields w hich can be p lan n ed  to intensify 
the tra in in g  in  a specific area, o r to  increase the general background 
of the student.
O U T L IN E  O F T H E  IN S T R U C T IO N
T h e  object of the in struction  in  this School is to im p art knowledge 
of the fundam en ta l principles of design, construction , and  operation  
of structures and  works of the civil engineering type, in  add ition  to 
provid ing  a liberal o p p o rtu n ity  for study of general an d  cu ltu ra l sub­
jects. Em phasis is placed u p o n  civil engineering  as an  app lied  science 
ra th e r th an  as a vocational technique.
Civil E ngineering  students follow the first year w ith  as tho rough  a 
p rep ara tio n  as possible in  the follow ing subjects: the survey, design, 
construction, and  opera tion  of buildings, roads, railroads, canals, 
sewers, and  w ater works; the  construction  of foundations u n d e r w ater 
and on land, an d  of superstructures and  tunnels; the survey, im prove­
m ent, an d  pro tection  of coasts, an d  the regu la tion  of rivers, harbors, 
and lakes; the astronom ical d e term ination  of geographical coordinates 
for geodetic and  o ther purposes; the app lica tion  of mechanics, g rap h i­
cal statics, and  descriptive geom etry to the construction  of the various 
kinds of arches, girders, roofs, trusses, suspension an d  cantilever 
bridges; the drainage of districts, sewerage of towns, and  irrig a tio n  and  
reclaim ing of land; the applications and  tests of hydraulic  and  electric 
m otors; the p rep ara tio n  of drawings, plans, specifications, an d  the 
p roper inspection and  tests of the m aterials used in  construction. In ­
struction  is given in  engineering economy, finance, and  jurisprudence. 
T h e  la tte r subject deals p rincipally  w ith  the fundam en ta l princip les of 
the law  of contracts. O p p o rtu n ity  is also given to  seniors to  specialize 
to a lim ited  extent, o r to b roaden  th e ir tra in ing , by the election of 
certa in  courses, some of w hich may be chosen from  approved courses in  
any d epartm en t of the U niversity.
T h e  in struction  in  m athem atics, chemistry, physics, geology, econom ­
ics, psychology, and  English is given in  the College of A rts an d  Sciences. 
A ll o ther regu lar subjects are tau g h t in  the School of Civil Engineering, 
the School of M echanical Engineering, o r the School of E lectrical 
Engineering.
SC H O L A ST IC  R E Q U IR E M E N T S
A studen t in  the School of Civil E ngineering  w ho does no t receive a 
passing grade in  every course in  w hich he is registered, or fails in  any 
term  or sum m er session to m a in ta in  a m in im um  average of 70 p er cent 
may be placed on p ro b a tio n  or d ropped  from  the U niversity.
CURRICULUM (B.C.E.)
C O N TA C T HO URS 
C R E D IT  L E C . LA B. 
H O U R S R E C . CO M P.
T E R M  1 M athem atics 161, Analytic G eom etry an d  C alculus. . 3 3 0
Physics 115, M echan ics......................................................... 3 3
C hem istry 105, G eneral Inorganic  C hem istry .............. 3 3 2 y i
English 111, In troducto ry  C ourse ....................................... 3 3 0
E ngineering 2001, D raw in g ................................................... 3 0 l y Z
E ngineering 2101, E lem entary  Survey ing .......................  3 1 5
T o ta l .......................................................................................... 18
T E R M  2 M athem atics 162, Analytic G eom etry and  C a lcu lu s. . 3 3 0
Physics 116, W ave M otion, Sound an d  H e a t ................  3 3 2 }4
C hem istry 106, G eneral Inorgan ic  C hem istry ...............  3 3 2 l/Z
English 112, In troducto ry  C ourse....................................... 3 3 0
Engineering 2002, D raw in g ..................................................  3 0 7
Engineering 2110, R oute  Survey ing ..................................  2 0 5
T o ta l .......................................................................................... 17
In  addition  to these courses, all freshm en m ust satisfy the  U niversity’s requirem ents
in M ilitary  Science an d  T actics an d  Physical T rain ing .
T E R M  3 M athem atics 163, Analytic G eom etry an d  C a lcu lu s. . 3 3 0
Physics 117, E lectricity an d  M ag n e tism ...........................  3 3 2 } 4
C hem istry 301, O rganic  C hem istry ...................................  2 2 0
Econom ics 107, In troduction  to Econom ics (or Public
Speaking 1 0 1 )  3 3 0
Geology 113, Engineering Geology (or A dvanced Sur­
veying 2 1 0 2 )  3 2 5
E ngineering 1151, M echanics-S tatics................................  3 3 0
T o ta l ..........................................................................................  17
T E R M  4 Physics 118, Physical Electronics and  O p tic s .................  3 3 2 %
C hem istry 402, Physical C h em istry .................................... 2 2 0
Public Speaking 101 (or Econom ics 1 0 7 )........................  3 3 0
E ngineering 2102, A dvanced Surveying (or Geology
113)  3 3 0
E ngineering 1152, M echanics-D ynam ics.......................... 3 3 0
Engineering 1153, S trength  of M a teria ls .........................  3 3 0
T o ta l ..........................................................................................  17
In  add ition  to  these courses, all sophom ores m ust satisfy the  U niversity’s req u ire ­
m ents in M ilitary  Science and  T actics an d  Physical T rain ing .
C O N TA C T H O U R S 
C R E D IT  L E C . LA B. 
HO URS R E C . CO M P.
Engineering 2103, Sum m er Survey C a m p ......................  5
T E R M  5 E ngineering 1134, S trength  of M a te ria ls .........................  3
Engineering 1211, M aterials (or 2 9 0 1 )............................. 3 2 2 'A
E ngineering 2301, Fluid M echan ics..................................  3 3 0
E ngineering 2501, M icrobiology in E ngineering (or
A ccounting 32 3 1 ).................................................................  3 2
Engineering 2701, E lem entary  S truc tura l Analysis. 3 2 2
Engineering 4921, E lectrical E ng in eerin g   .........  3 2 3
T o ta l ............................................................................ jg
T E R M  6 E ngineering 2901, C onstruction M ethods (or 1211) ___ 3 3 0
E ngineering 2302, H y d rau lics ..............................................  3 2 2' / i
E ngineering 3231, A ccounting (or 2501)  3 2 2 y£
Engineering 2702, Elem ents of M etal and  T im ber
S tru c tu res  3 3 g
Engineering 1145, Applied M ath em atics   3 3 0
Engineering 4922, E lectrical E n g ineering ........................  3
T o ta l ................................................................................  lg
T E R M  7 E ngineering 1212, M aterials L abora to ry  (or 2 7 2 5 ).. . 3  1 5
E ngineering 2401, Applied H ydro logy   2 2 0
Engineering 2502, W ater Supply  and T rea tm en t (or
2303) .........................................................................................  3 2 2 %
E ngineering 2715, R einforced C oncrete Design (or
27° 3) - ;   3 0 6
E ngineering 2902, Engineering L aw  (or 2610)  3 2 2 y i
E ngineering 3541, H eat Power 1 ........................................  3 2 2
History 165, Science in W estern C iv iliza tion   3 3 0
T o ta l .......................................................................................... 20
T E R M  8 Engineering 2725, Soil M echanics (or 1212) .................. 3 2 2 y i
Engineering 2402, H ydrau lic  E ngineering ......................  2 2 0
Engineering 2503, Sewerage an d  Sewage T rea tm en t
(or 2 5 0 2 )  3 2 2M
E ngineering 2703, Steel and  T im b er Design (or 2715) 3 0 7^
E ngineering 2610, H ighw ay Engineering (or 2 9 0 2 ) .. .  3 2 2X
Engineering 3542, H ea t Pow er I I ......................................  2 2 0
H istory 166, Science in  W estern C iv iliza tion .................  3 3 0
E ngineering 2850, Inspection T r ip ..................................... R equired
C O N TA C T H O U R S 
C R E D IT  L E C . L A B . 
H O U R S R E C . C O M P.
T E R M  9 Psychology 101, Psychology for E ngineers ....................... 3 3 0
Engineering 2704, Statically In d eterm ina te  S tructures
(or 2 7 2 0 )  3 2 2J4
E ngineering 2903, Econom ics of E ngineering (or 2904) 3 3 0
IL R  293, Survey of In dustria l an d  L abor R elations (or
Econ. 2 0 3 )...............................................................................  3 3 0
Electives (F ree )..........................................................................  6
T o ta l ..........................................................................................  18
T E R M  10 Engineering 2602, T ran sp o rta tio n  (or 1145)..................  3 3 0
Engineering 2720, Foundations (or 27 0 4 ).......................  3 2 2 y i
Engineering 2904, Public A dm inistration  (or 2903).. . 3  3 0
Econom ics 203, M oney, C urrency, an d  B anking (or
IL R  2 9 3 ).................................................................................  3 3 0
Electives (F ree ) ..........................................................................  6
T o ta l ..........................................................................................  18
G rand  to ta l for ten  term s— 185 cred it hours including Sum m er Survey C am p, b u t 
no t including M ilita ry  Science and  Tactics, o r Physical T rain ing .
Sibley School of 
Mechanical Engineering
E Q U IP M E N T
T h e  Sibley School of M echanical E ngineering, nam ed in  recognition 
of im p o rtan t gifts m ade by H iram  Sibley and  his son, H iram  W . Sibley, 
occupies a g roup  of build ings a t the n o rth  end  of the cam pus. In  ad ­
d itio n  to the Sibley Buildings, this g roup  includes R an d  H all, w hich 
was added  th rough  the generosity of Mrs. Florence O. R . L ang  as a 
m em orial to  Jasper R. R and , A ddison C. R and , and  Jasper R. R and , 
J r . T h e  school is p rov ided  w ith  a cen tra l w orking lib rary  in  Sibley 
Dome an d  m any of the departm en ts also m a in ta in  special w orking 
and  reference libraries.
N um erous laboratories and  shops are available for carry ing on  the 
m any activities of the School of M echanical Engineering, as follows: 
the M aterials T estin g  Laboratory , H ea t T re a tm e n t Laboratory , and  
M etallography Laboratory , for d e term ination  of the physical properties 
of engineering m aterials u n d e r various conditions; the M achine Design 
L aboratory, for in struction  and  research in  photoelasticity , balancing, 
v ibration , stress, lub rication , and  w ear of m achines and  m achine m em ­
bers; the Steam  Laboratory , for in struction  an d  research involving 
steam  pow er, the In te rn a l C om bustion Engine Laboratory , for work 
w ith  this type of pow er equ ipm ent; the M. E. H ydraulics Laboratory , 
a pum p-operated  laboratory  for hydraulic  problem s; the L ubrica tion  
Laboratory, for de te rm ina tion  of the physical properties of lubrican ts; 
the R efrigeration  Laboratory , for the study of refrigeration ; the Fuel 
T esting  L aboratory, for d e term ination  of the com position and  calorific 
value of all types of fuel; the M icro-M otion Laboratory , for m otion  and  
tim e study; the C onstan t-T em peratu re  Room , and  the H ea t T ransfer, 
H eating, V entilating, A ir C ond ition ing  L aboratories; a series of R e­
search L aboratories; the M aterials Processing L aboratories — the W ood­
w orking and  P a tte rn  Shop, the M achine Shop and  Gage L aboratory; 
the L aborato ry  Boiler H ouse; and  the U niversity  H eatin g  P lan t and  
Power House.
O U T L IN E  O F T H E  IN S T R U C T IO N
T h e  object of the in struction  in  this School is to lay as broad  and 
substan tia l a foundation  of general and  technical know ledge and  p ro ­
vide as m uch tra in in g  in  engineering practice in  the fields of M echan­
ical Engineering and  E ngineering  A dm in istra tion  as can w ell be
im parted  in  a school. .
S tudents of M echanical E ng ineering  are instructed  prim arily  in  the 
u tiliza tion  of n a tu re ’s sources of energy and  m aterials for the benefit 
of m ankind , th rough  the developm ent an d  app lica tion  of prim e 
movers, m achinery, an d  processes of m anufactu re; thus, they have to 
do m ainly w ith  things dynam ic. T h e  province of the m echanical engi­
neer includes the design, construction, operation , an d  testing of steam  
engines, steam  turbines, steam  generating  appara tus, and  pow er p lan t 
auxiliaries, in te rn a l com bustion  engines, hydrau lic  m achines, pum ping  
engines, railw ay equ ipm ent, com pressed-air m achines, ice m aking  and  
refrigerating  m achinery, equ ip m en t for hea tin g  and  v en tila ting  and  air 
conditioning, m achine tools, m ill equ ipm ent, and  transm ission m a­
chinery. T h e  w ork of the m echanical engineer fu rth e r includes the 
p lan n in g  of pow er p lan ts and  factories, the selection an d  insta lla tion  
of th e ir equ ipm ent, the  developm ent of systems of opera tion  and  m an u ­
facturing  processes, and  the organization  and  adm in istra tion  of p lan ts 
and  industries. In  add ition  the m echanical engineer may engage in  
scientific research in  the innum erab le  branches of this field.
D uring  the earlie r terms, fundam en ta l in struc tion  is given in  m ath e­
m atics, physics, chem istry, draw ing, m aterials processing, m echanics of 
engineering, s trength  of m aterials, m aterials of construction , m echan- 
ism, app lied  m athem atics, economics, in d u stria l organization  and  
m anagem ent, English, pub lic  speaking, and  psychology. T h is  fu n d a­
m enta l tra in in g  is followed d u rin g  the last three years w ith  instruction  
in  the fields of therm odynam ics, hea t transfer, fluid m echanics, m achine 
design, cost control, electrical engineering, testing of m aterials, steam 
pow er-plant engineering, com bustion engineering, refrigeration  and  
a ir conditioning, m echanical engineering, laboratory  practice, advanced 
m echanics and  strength  of m aterials, advanced w ork in  m aterials p roc­
essing, industria l history, business law, and  industria l engineering.
P r o j e c t  a n d  E l e c t iv e s
D uring  the last two years, provision is m ade for the choice of elective 
courses and  a senior pro ject in  the s tu d en t’s m ajo r field of study. H is 
pro ject m ay be an  ind iv idual one o r a group  p ro jec t in  a technical, 
m anagerial or re la ted  field for the purpose of apply ing  to one o r m ore 
basic problem s the fundam enta l concepts he has been tau g h t in  the 
preceding years and  for the purpose of developing in  h im  the ability
to do w ork of an  o rig inal na tu re .
T h e  pro ject may be in  any one of m any branches, such as m anage­
m ent, industria l engineering, heat-pow er engineering, in te rn a l com ­
bustion  engines, heat engineering, heating, v en tila ting  and  a ir  cond i­
tioning, refrigeration  engineering, autom otive engineering, ae ronau­
tical engineering, m echanical design, experim ental stress analysis, de­
sign developm ent, advanced m echanics and  strength  of m aterials, engi­
neering  m aterials, experim ental engineering, m aterials processing, tool 
engineering, w elding design, s tru c tu ra l engineering, physics, electrical 
engineering, and  o ther fields re la ted  to m echanical engineering.
O p t i o n s
1 he curricu lum  in M echanical E ngineering is com m on for all s tu ­
dents d u rin g  the first four terms. D uring  the fo u rth  term  a selection of 
e ither O p tion  A or O p tion  B m ust be m ade by the student, w hich 
choice determ ines the cu rricu lum  and tim e available for electives for 
the balance of his u n derg radua te  study. B oth choices lead to the B.M.E. 
degree. T h e  O ption  A curricu lum  has been designed to satisfy the needs 
of those students desiring specialization w ith in  some one field of M e­
chanical Engineering. T h is  op tion  requires som ew hat m ore w ork in  the 
fields of H eat-Pow er Engineering and  E lectrical Engineering, b u t also 
provides for m ore free elective hours th an  does O ption  B. T h e  O ption  
B curricu lum  is designed to satisfy the needs of students in ten t on 
en tering  the m anufactu ring  and  industria l phases of engineering  work. 
M uch of the course w ork is given by the D epartm en t of Ind u stria l and  
E ngineering A dm inistra tion . T h e  scope of this work is ind icated  by 
the courses described on pages 40-41. T h e  choice of this op tion  p re­
pares the s tu d en t to en ter in to  any of the m any phases of engineering 
associated w ith  m anufacturing .
P r e p a r a t i o n  f o r  A e r o n a u t i c a l  E n g i n e e r i n g
O ption  A is especially recom m ended by the Faculty of the G raduate  
School of A eronautical E ngineering  as p rep ara tio n  for study in  th a t 
School. O rd inarily , the program  lead ing  to  the degree M .Aero.E., 
w hich is described in  pages 60 to 61 of this A nnouncem ent, requires 
three or four term s of graduate  study. C andidates for the degree 
B.M.IL, in  O ption  A, may be able to com plete the en tire  program  in  a 
to tal of six academ ic years by sta rting  aeronau tical g raduate  courses 
d u rin g  the ir fo u rth  an d  fifth years. T o  accom plish this, a candidate 
should select his elective courses from  the M .Aero.E. program  and  
should also, if possible, carry o u t a fifth-year pro ject in  a re la ted  sub­
ject. T h is  should be p lanned  in  consultation  w ith the Class Adviser 
and  a m em ber of the A eronautical E ngineering Faculty. T h e  privilege 
of tak ing  g raduate  courses is restricted  to undergraduates who fulfill 
the requirem ents stated  on page 62.
E M PL O Y M E N T  A F T E R  G R A D U A T IO N
G raduates in  M echanical E ngineering  find em ploym ent in  the de- 
sign, construction, testing, and opera tion  of p rim e movers and  other
m achinery, and  of com plete p lan ts  in  th e ir  ow n re la ted  fields, an d  
in  sales engineering an d  in d u stria l research an d  developm ent. T hey  
serve also as p lanners of new projects and  processes, and  as aeronau tical 
engineers, a ir-conditioning engineers, in d u stria l engineers, pow er-plant 
engineers, refrigeration  engineers, research engineers, and  teachers of 
engineering — to m en tion  only a few of the m any special fields open  to 
them . W ith  the in struction  in  libera l subjects an d  those re la ted  to  
adm in istra tion  and  m anagem ent coupled w ith  the technical tra in ing , 
they have special qualifications to  develop in to  leaders in  th e ir chosen 
field.
SC H O L A ST IC  R E Q U IR E M E N T S
A stu d en t in  the School of M echanical E ng ineering  w ho does no t 
receive a passing grade in  every course in  w hich he is registered, or 
fails in  any term  o r sum m er session to  m a in ta in  a m in im um  average 
of 70 p er cent may be d ropped  from  the U niversity  o r p laced on  p ro ­
bation .
CURRICULUM (B.M.E.)
C O N T A C T  H O U R S 
C R E D IT  L E C . L A B . 
H O U R S R E C . CO M P.
T E R M  1 M athem atics 161, Analytic G eom etry an d  C alculus 3 3 0
Physics 115, M echan ics........................................................... 3 3 2] / i
C hem istry 105, G eneral Ino rgan ic  C hem istry ...............  3 3 3
English 111, In tro d u cto ry  C ourse ....................................... 3 3- 0
E ngineering 3111, D raw ing an d  D escriptive G eom etry  3 1 5
E ngineering 3001, In tro d u cto ry  L ec tu re s ....................  0 1 0
E ngineering 6110, C asting, W orking, an d  W elding of
M etals (or P a tte rn  Shop 3401 and  M ach ine  Tools 
3403)  2 1 2
17
T E R M  2 M athem atics 162, Analytic G eom etry  an d  C alculus 3 3 0
Physics 116, W ave M otion, Sound, and  H e a t ...............  3 3
C hem istry 106, G eneral Ino rgan ic  C hem istry ...............  3 3 3
English 112, In tro d u cto ry  C ourse ....................................... 3 3 0
Engineering 3112, M echanical D ra ftin g ......................  3 1 5
Engineering 3401, P a tte rn  Shop. . . \  o r E ngineer- 1 0 2
E ngineering 3403, Fundam entals of j  ing 6110
M achine T o o ls ....................................................................... 1 0
17
In  add ition  to  taking th e  previously m entioned  courses, all freshm en m ust satisfy 
the  U niversity  requirem ents in  Physical T ra in in g  an d  in  M ilita ry  Science an d  Tactics.
CO N T A C T  HO URS
C R E D IT  L E C . LA B.
H O U R S R E C . COM P
T E R M  3 M athem atics 163, A nalytic G eom etry an d  C alculus. . 3 3 0
Physics 117, E lectricity and  M agnetism .............................. 3 3
C hem istry 301, In troduction  to O rganic  C h e m is try ... 2 2 0
E ngineering 1151, M echanics of Engineering, S ta tics. 3 3 0
Econom ics 107, In troduction  to  Econom ics (or In ­
dustrial O rgan iza tion  an d  M anagem ent, 3235)_____ 3 3 0
Psychology 101 (or P roduction  M achine Tools 3404) 3 3 0
Public Speaking 105 (or G age L abora to ry  3405)___ _ 2 2 0
19
T E R M  4 Physics 118, Electronics and  O p tic s   3  3  2%
C hem istry 402, In troductions to Physical C hem istry. . 2  2 0
Engineering 1152, M echanics of Eng., D ynam ics  3 3 0
E ngineering 1153, S treng th  of M a teria ls .........................  3 3 0
Engineering 3235, Indu stria l O rgan ization  and  M an ­
agem ent (or In troduction  to  Economics 107)  3  3  0
Engineering 3404, P roduction  M achine Tools (or
Psychology 101) ........................................................................  2 0 5
Engineering 3405, G age L abora to ry  (or Public Speak­
ing 1 0 5 ).................................................................................... 1 0 2 'A
17
In  addition, all sophom ores m ust satisfy the  U niversity requirem ents in  Physical
T rain ing  and  in M ilitary  Science an d  Tactics.
O P T IO N  A
T E R M  5 E ngineering 1221, Engineering M a te ria ls ..........................  3 3 0
E ngineering 3250, Industria l A ccounting and  Cost
C o n tro l............................................................................  4 2 5
Engineering 3351, M ech an ism ...............................................  3 2 2 l/ i
E ngineering 3501, E ngineering T h erm o d y n am ics. . . .  4 4 0
Engineering 3502, H eat-Pow er L ab o ra to ry .......................  2 0 5
E ngineering 1155, A pplied M athem atics (or F lu id  
M echanics 2331)...................................................................... 3 3 0
19
T E R M  6 E ngineering 1154, A dvanced S treng th  of M a te r ia ls . . .  3 3 0
Engineering 1222, E ngineering M a te ria ls   3 3 0
E ngineering 1231, E ngineering M aterials L abora to ry  3 1
E ngineering 3352, Dynam ics of M ach in e ry   3 2 2.%
E ngineering 3503, H ea t T ransfer an d  T h erm al M eas­
u rem en ts   3 2
Engineering 2331, F lu id  M echanics (or A pplied 
M athem atics 1155)  3 3 0
CO N TA CT 
C R E D IT  L E C . 
H O U R S R E C .
T E R M  7 E ngineering 1232, E ngineering M aterials L abora tory  3 1
E ngineering 3353, Design of M achine M em b ers   3
E ngineering 3504, Fuels an d  C om bustion .......................  2 2
E ngineering 3505, R efrigeration an d  A ir C onditioning 3
Engineering 4931, E lectrical E ng in eerin g .......................  3 2
Engineering 6113, T h e  M etallurgy of C asting, W ork­
ing, and  W eld in g ....................................................................  3
17
T E R M  8 E ngineering 3261, In dustria l E ngineering ........................  3
E ngineering 3354, Design of M ach in es ............................. 3
E ngineering 3506, Steam  P o w er  3 2
Engineering 3507, C om bustion E ngines...........................  4
Engineering 4932, E lectrical E ng in eerin g   3 2
E lectives........................................................................................  3
19
T E R M  9 E ngineering 4933, E lectrical E ng in eerin g .......................... 3
H istory 165, Science in W estern C iv iliza tion ................. 3 3
P ro jec t...........................................................................................  3
Courses re la ted  to  p ro jec t......................................................  3a
Electives.....................................................................................
L a w ................................................................................................  3 3
18
T E R M  10 E ngineering 4934, E lectrical E ng in eerin g .......................  3
H istory  166, Science in  W estern C iv iliza tion ................. 3 3
P ro jec t...........................................................................................  3
Courses re la ted  to p ro jec t......................................................  3
E lectives.........................   ^
E ngineering 3041, N on-R esident L ec tu res......................  1 1
19
T o ta l for ten  te rm s ................................................................180
O P T IO N  B
T E R M  5 Engineering 1155, Applied M ath em atics .........................  3
E ngineering 1221, Engineering M a te ria ls ........................ 3
E ngineering 3241, In dustria l Statistics...........................  3
E ngineering 3250, In dustria l A ccounting an d  Cost
C o n tro l.....................t .............................................................  4 2
E ngineering 3351, M ech an ism ............................................. 3
E ngineering 2331, F lu id  M echanics (or M ethods E n­
gineering 3 2 6 2 ).....................................................................  3 3
LA B .
CO M P.
234
234
0
2 34 
234
2
5
5
2 34 
234
3
3
0
0
3
0
0
0
0
234
5
2 34 
0
C O N T A C T  HO URS
C R E D IT  L E C . LA B.
HO U R S R E C . CO M P.
T E R M  6 E ngineering 1154, A dvanced S trength  of M a te r ia ls . . .  3 3 0
E ngineering 1222, Engineering M a te ria ls   3 3 o
Engineering 1231, E ngineering M aterials L a b . . . . . . .  3 1 2 y i
Engineering 3352, Dynam ics of M ach in ery   3 2 2
E ngineering 3501, E ngineering T herm odynam ics. . . .  4 4 0
E ngineering 3262, M ethods E ngineering (or F lu id  M e­
chanics 2331)  3 1 5
19
T E R M  7 E ngineering 1232, Engineering M aterials L a b   3 1 2 y i
E ngineering 3263, Production  E ngineering....................  3 1 5
Engineering 3353, Design of M achine M em b ers  3 2 2 ]A
Engineering 3502, H eat-Pow er L a b ..................................  2 0 5
Engineering 4931, E lectrical E n g ineering   3 2 2 } i
E ngineering 6113, T h e  M etallurgy of C asting, W ork­
ing, and  W eld in g    3 2 2
17
T E R M  8 E ngineering 3264, Production  E ngineering   3 1 5
E ngineering 3270, Industrial M a rk e tin g ........................  3 3 0
E ngineering 3356, Design of M ach in es  3 1 5
E ngineering 3503, H ea t T ransfer and  T h erm al M eas­
u rem en ts ...................................................................................  3 2 2*4
Engineering 3504, Fuels and  C om bustion   2 2 0
Engineering 4932, E lectrical E n g ineering ...................... 3 2 3
Electives........................................................................................ 2
19
T E R M  9 E ngineering 3254, S tan d ard  C osts  3 1 5
E ngineering 3508, H eat P o w er............................................ 3 2 2 y i
E ngineering 4933, E lectrical E ng in eerin g .......................  3 2 3
H istory 165, Science in  W estern C iv iliza tion ................. 3 3 0
P ro jec t...........................................................................................  3
Courses re la ted  to p ro jec t........................................................ 3
18
T E R M  10 Engineering 3509, H ea t P o w er  3 2 2
H istory  166, Science in W estern C iv iliza tion .................  3 3 0
L a w .................................................................................................. 3 3 0
P ro jec t...........................................................................................  3
Electives........................................................................................ 5
E ngineering 3041, N on-R esident L ec tu res  1 1 0
18
School of Electrical Engineering
E Q U IP M E N T
T h e  lecture an d  rec ita tion  room s of the School of E lectrical E ngineer­
ing  occupy the g reater p a r t of F ran k lin  H all. L aboratories are located  in  
F ran k lin  H all, on  the second floor of R an d  H all, and  in  two annexes. 
T h e  library, w hich was established th ro u g h  a generous g ift of the M c­
G raw -H ill Book C om pany in  m em ory of the first d irec to r of the  School, 
and  w hich is know n as the  A lexander G ray M em orial L ibrary , is housed 
in  Sibley D om e as a p a r t of the com bined M echanical, E lectrical, and  
Civil E ngineering  L ibrary.
L aboratory  facilities include the E lectrical M achinery Laboratories, 
w ith  a great variety  of b o th  direct- an d  a lte rna ting -cu rren t m achinery; 
the E lectrical M easurem ents an d  S tandard ization  L aboratory , equ ip p ed  
for instruction  in  the checking of m eters an d  secondary standards and  
in  the precise m easurem ent of electrical an d  m agnetic quan tities; the 
R ad io  an d  C om m unication  L aboratory , well p rov ided  w ith  m odern  
electrical-com m unication appara tus; the In d u stria l E lectronics L ab ­
oratory, for the  study of electronic pow er an d  contro l devices; the  Elec­
tronics A ppara tus an d  Project L aboratory , for the construction  of 
electronic appara tus by students according to th e ir  ow n designs; the 
V acuum  T u b e  Laboratory , for the construction  of electron tubes; the 
Servom echanism  L aboratory , for the study of closed loop contro l sys­
tems of recent design; the  I llu m in a tio n  L aboratory; an d  the T elevision 
an d  Pulse T ech n iq u e  Laboratory .
In  ad d itio n  to  these general laboratories, facilities available for in ­
struction  and  research include the R adio-A stronom y L aboratory , en ­
gaged p rim arily  in  basic research; the  A n ten n a  L aboratory , for the 
investigation of d irectional characteristics of an tennas; the  Ionospheric  
L aboratory; an d  the P ipeline N etw ork Analyzer, designed to  solve 
problem s of pressure an d  flow in  fluid d is trib u tio n  systems by m eans 
of electrical analogies.
C U R R IC U L U M
T h e  cu rricu lum  w hich leads to  the  degree of B achelor of E lectrical 
E ngineering  is in tended  to create in  the s tu d en t an  u n d erstan d in g  of 
the m eaning  and  the app lica tion  of those laws of n a tu re  w hich are 
basic in  the practice of electrical engineering, an d  to  develop a general
knowledge of the origins and  the trends of m odern  society. T h ro u g h  
the first seven terms, all students follow the same program  of technical 
studies; in  the last three term s an  in terest in  one of the p rin c ip a l sub­
divisions of electrical engineering  is developed. Courses in  adm in istra ­
tion  an d  the hum anities are d is trib u ted  th ro u g h o u t the  cu rricu lum  in  
accordance w ith  the s tu d en t’s increasing com prehension.
T h e  cu rricu lum  reflects the conviction of the Faculty  th a t the m odern  
engineer is fully  equ ipped  only if his trad itio n a l ab ility  to m anage de­
vices an d  processes is accom panied by a know ledge of m en an d  an 
awareness of th e ir needs.
E N G IN E E R IN G  IN D U S T R IA L  C O O PE R A T IV E
T h e  School operates an  E ng ineering  In d u stria l C ooperative, p rov id ­
ing  periods of in d u stria l experience in terspersed am ong regu lar term s 
of study. A b rief descrip tion of the p lan  m ay be found  on  page 11.
T H E  FR E SH M A N  YEAR
Since the cu rricu lum  of the freshm an year in  E lectrical E ngineering  
is essentially the  same as those in  M echanical E ng ineering  an d  Engi­
neering Physics, transfer of a s tuden t betw een any two of these cu r­
ricu la  may occur before the th ird  term  w ithou t loss of tim e. T h e  fresh­
m an  curricu la  in  Civil E ng ineering  an d  in  Chem ical an d  M etallurgical 
E ngineering differ to such an  ex ten t from  th a t in  E lectrical E ngineer­
ing  th a t a transfer is alm ost certa in  to  req u ire  a leng then ing  of the 
s tu d en t’s program .
CLASS ADVISERS
A n experienced m em ber of the Faculty  is appo in ted  as Class A dviser 
to each class th a t enters the School of E lectrical E ngineering. In  gen­
eral, he continues to serve u n til  the class graduates, counseling each 
s tuden t in  regard  to  curricu lum , registration, scholarship, an d  o ther 
m atters of the academ ic program . In  add ition , he tries to  be help fu l 
in  the so lu tion  of personal problem s w hich the s tuden t m ay b rin g  to  
him .
Because responsibility  for the reg istra tion  of each s tu d en t is vested 
in  the Class Adviser, no cancellation  of courses o r o th e r changes in  p ro ­
gram  may be in itia ted  w ith o u t his know ledge and  approval. If  the 
s tuden t desires a program  of courses w hich the Class A dviser does n o t 
approve, he may appeal by p e titio n  to  the Faculty  of the  School of 
E lectrical Engineering.
SC H O L A ST IC  R E Q U IR E M E N T S
A studen t in  the School of E lectrical E ngineering  w ho does no t 
receive a passing grade in  every course for w hich he is registered, or who
fails in  any term  or Sum m er Session to m a in ta in  an  average grade of 
a t least 70 p er cent, may be d ropped  o r p laced on  p robation ,
E L E C T IV E  COURSES
T h e  curricu lum  in  Electrical E ngineering  allows each s tu d en t to 
choose elective courses to  an  ex ten t constitu ting  the approx im ate  
equ ivalen t of one term  of work. Some of the elective cred it hours can 
be chosen w ithou t restriction , some m ust be non-technical in  the sense 
th a t they lie com pletely outside the field of engineering  technology, 
and some m ust be taken  in  the  School of E lectrical Engineering. T h e  
opportu n ity  thus afforded for contact w ith  the b roader phases of educa­
tion  offered by the U niversity as a w hole tends to expand  the s tu d en t’s 
m ental horizon and  to develop h im  as a w ell-rounded citizen.
T h e  program  of the fifth year includes two three-hour courses desig­
n ated  as “Project,” w hich are elective courses in  the  im p o rtan t respect 
th a t the s tuden t makes his own selection of the topic o r p rob lem  w hich 
he w ill investigate u n d er the general supervision of a Faculty  m em ber. 
I t  is expected th a t each s tuden t w ill choose a p rob lem  closely rela ted  
to his m ajo r in terest in  electrical engineering.
T h ree  of the elective cred it hours of the n in th  and  ten th  term s m ust 
be selected from  courses tau g h t in  the School of E lectrical E ngineering.
N ine of the elective cred it hours of the n in th  and  ten th  term s m ust 
be selected from  the follow ing list, w hich suggests an  extensive area of 
“non-technical” study.
Geology 
G overnm ent 
H istory
In d u stria l & L abor 
R elations 
Jou rnalism  
Landscape 
A rchitecture 
L im nology 
L ite ra tu re
A rchitecture
A stronom y
Biology
B otany
D ram atics
Economics
English
Entom ology
Fam ily R elationships
F loricu ltu re
M eteorology 
M odern  Languages 
Music
O rnitho logy  
Paleontology 
Philosophy 
Psychology 
Sociology 
Speech 
Zoology
Fine A rts (In tro d u c tio n  to A rt, In tro d u c tio n  to A rchitecture)
Elective hours beyond the twelve enum erated  above are designated 
as Free Electives. T hey  m ay be chosen from  am ong any courses in  the 
U niversity  for w hich prerequisites are satisfied, inc lud ing  those in  the 
foregoing list.
C red it hours in  A dvanced M ilitary  Science and  T actics m ay be 
counted, to the ex ten t of six, tow ard m eeting  the requ irem ents of the 
baccalaureate degree. T h e  hours so credited  are considered to  lie w ith ­
in the Free-Elective area of the curricu lum .
G R O U P  COURSES
Each s tu d en t’s program  for the last three terms m ust include all the 
courses in  the one of four technical groups w hich the s tuden t selects 
as representative of his m ajo r in terest in  electrical engineering. These 
groups, w hich are o u tlin ed  on  pages 48-49, are:
G roup  I  —Pow er G eneration  and  U tilization  
G roup  I I  — Ind u stria l Electronics and  C ontrol 
G roup  I I I  — R ad io  an d  C om m unication  
G roup  IV — Physics
T h e  Pow er G eneration  and  U tilization  g roup  deals w ith  electric 
pow er sta tion  equipm ent, transm ission an d  d is trib u tio n  systems, p ro ­
tective equ ipm ent, high-voltage practice, and  the characteristics and 
applications of typical electrical m achinery.
T h e  In d u stria l E lectronics and  C ontro l g roup  deals w ith  the theory 
and  app lica tion  of equ ipm en t u tiliz ing  the princip les of electron emis­
sion, of control of electron flow in  vacuum , and  of ion  and  electron 
flow in  gases. I t  concerns electronic contro l an d  in stru m en ta tio n  w ith  
bo th  low- an d  high-frequency equ ipm ent.
T h e  R ad io  and  C om m unication  g roup  concerns the transm ission of 
in form ation  by m eans of electricity. I t  includes the study of principles 
and  equ ipm en t used in  telephone and  telegraph, telem etering, radio, 
television, sound recording and  reproducing, radar, an d  m icrowave 
com m unication.
T h e  Physics g roup  emphasizes, even m ore th an  do the o ther groups, 
basic physical principles ra th e r  th an  engineering applications. I t  is in ­
tended  to p repare  students for research and  advanced developm ent in  
electrical engineering. T h is  g roup  includes such subjects as electrostatic 
and  electrom agnetic fields, electrom agnetic waves, and  atom ic and  n u ­
clear physics. I t  is open only to students w ho dem onstrate u nquestion ­
able ability  in  science.
T h e  studen t should  select his technical g roup  before o r d u rin g  his 
seventh term , in  consulta tion  w ith  his Class Adviser.
CURRICULUM (B.E.E.)
C R E D IT  L E C . LA B . 
HO U R S R E C . CO M P.
HO U R S H O U R S
T E R M  1 M athem atics 161, Analytic G eom etry and  C alculus. . 3
Physics 115, M ech an ics.............................................................  3
C hem istry 105, G eneral C hem istry .......................................  3
E ngineering 3111, D escriptive G eom etry ............................ 3
E ngineering 3402, M achine Tool Processes.......................  2
(or E ngineering 6112, Casting, W orking, an d  W elding
of M e ta ls)..................................................................................  (2)
English 111, In troducto ry  C o u rse ...........................................  3
T o ta l ............................................................................................ 17
T E R M  2 M athem atics 162, A nalytic G eom etry an d  C alculus. . 3 3 0
Physics 116, W ave M otion, Sound, and  H e a t ..................  3 3 3
C hem istry 106, G eneral C hem istry .......................................  3 2 3
Engineering 3112, M echanical D ra f tin g .............................  3 1 6
E ngineering 6112, Casting, W orking, an d  W elding of
M eta ls ..........................................................................................  2 2 0
(or E ngineering 3402, M ach ine  T ool Processes)  (2) 1 3
English 112, In troducto ry  C ourse.......................................... 3 3 0
T o ta l .............................................................    17
In  add ition  to the  above courses, freshm en are  requ ired  to take M ilita ry  Science and
Tactics an d  Physical T rain ing .
T E R M  3 M athem atics 163, A nalytic G eom etry and  C a lcu lu s. . 3 3 0
Physics 117, E lectricity  an d  M agnetism ..............................  3 3 3
C hem istry 301, O rgan ic  C hem istry ......................................  2 2 0
Engineering 2131, Survey ing ...................................................  1 0 3
E ngineering 3327, K in em atics................................................  2 2 0
(or Engineering 1151, M ech an ics).......................................  (3) 3 0
Public  Speaking 101, Public S peak ing ................................. 3 3 0
Econom ics 107, In tro d u ctio n  to  E conom ics......................  3 3 0
(or E ngineering 3231, A cco u n tin g )...................................... (3) 2 3
C R E D IT  L E C . LA B .
H O U R S R E C . CO M P.
HO U R S H O U R S
T E R M  4 M athem atics 607, A pplied M athem atics for E lectrical
E ng ineers.................................................................................... 3 3 q
Physics 118, Electricity, M agnetism , an d  L ig h t   3 3 3
Chem istry 402, Physical C h em istry ......................................  2 2 0
Engineering 1151, M echan ics.................................................  3 3 0
(or Engineering 3327, K in em atics)......................................  (2) 2 0
E ngineering 3231, A ccoun ting ................................................ 3 2 3
(or Econom ics 107, In troduction  to E conom ics)  (3) 3 0
E ngineering 4111, Basic E lectrical E ng ineering   4 3 3
T o ta l ...........................................................................................  18 (or 17)
In  add ition  to the  above courses, sophom ores are  requ ired  to take M ilita ry  Science
and  T actics an d  Physical T rain ing .
T E R M  5 E ngineering 1223, E ngineering M a te ria ls ...........................  3 3 0
Engineering 1152, M ech an ics.................................................  3 3 0
E ngineering 4112, A lterna ting -C urren t C ircuits  4 3 3
E ngineering 4116, E lectric-C ircuit L ab o ra to ry   3 1 3
Engineering 4211, D irect-C urren t M a c h in e ry   3 2 3
Psychology 101, In troduction  to Psychology.....................  3 3 0
T o ta l ...........................................................................................  19
T E R M  6 M athem atics 608, D ifferential E quations for E lectrical
E ngineers .................................................................................... 3 3 q
Engineering 1153, M echanics of M a te ria ls ........................ 3 3 0
Engineering 3530, T h erm o d y n am ics.................................... 3 3 0
E ngineering 4121, E lectron T ubes an d  C ircuits  3 2 3
E ngineering 4126, Electronics L ab o ra to ry .........................  2 0 3
Engineering 4216, E lectrical M achinery  L a b o ra to ry .. 4 2 3
T o ta l ...........................................................................................  18
T E R M  7 Engineering 2331, F lu id  M echan ics.....................................  3 3 0
E ngineering 3533, H eat-Pow er E ng ineering .....................  3 2 3
E ngineering 4122, E lectronic C ircu it E lem en ts  4 2 6
E ngineering 4131, Basic C om m unication  System s. . .  . 2 2 0  
E ngineering 4221, A lterna ting -C urren t M ach inery . . . 3 2 3
H istory 165, Science in  W estern C iv iliza tion .................... 3 3 0
C R E D IT  L E C . LA B. 
H O U R S R E C . CO M P. 
H O U R S H O U R S
T E R M  8 ’ Physics 214, Atom ic, N uclear, and  E lectronic Physics 3 3 0
E ngineering 4226, E lectrical M achinery  L abora to ry  4 2 3
H istory 166, Science in  W estern C iv iliza tion   3 3 0
T echnical G roup C ourses....................................................... 9
T o ta l .......................................................................................... 19
’ Students choosing G roup IV  should replace Physics 214 w ith th ree  o ther
credit hours in Physics o r E. E. courses approved  by th e  Class Adviser.
T E R M  9 Engineering 4021, Engineering R e p o rts ..............................  3 2 0
Engineering 4041, N on-R esident L ec tu re s.........................  0 1 0
E ngineering 4091, Proj e c t .......................................................  3
T echnical G roup C ourses.......................................................  f8, 7 o r 6
Electives (see page 4 4 ) .............................................................  f5, 6 or 7
T o ta l .......................................................................................... 19
T E R M  10 E ngineering 4042, N on-R esident L ec tu re s .......................... 1 1 0
E ngineering 4092, P ro jec t.......................................................  3
Elective in E. E ............................................................................ 3
T echnical G roup  C ourses.......................................................  f0 o r 3
Electives (see page 4 4 )   f l  1 or 8
T o ta l.......................................................................................... 18
(H ours depending  on T echnical G roup  selected by student.
G rand  to ta l for 10 te rm s ..................................................... 180 hours
(not including M ilitary  Science an d  Tactics an d  Physical T rain ing )
G R O U P  I PO W E R  G E N E R A T IO N  A N D  U T IL IZ A T IO N
T E R M  8 E ngineering 4311, A dvanced C ircuit A nalysis............... 3 2 3
E ngineering 4321, M achine T h eo ry .................................. 3 3 0
Engineering 4361, Power System s...................................... 3 2 3
T o ta l .......................................................................................... 9
T E R M  9 Engineering 4326, Power L ab o ra to ry ............................... 3 1 3
Engineering 4341, M otor C o n tro l...................................... 2 2 0
Engineering 4362, T ransm ission of E lectrical E n e rg y . . 3 2 3
G R O U P  II  IN D U S T R IA L  E L E C T R O N IC S  A N D  C O N T R O L
C R E D IT  L E C . LA B. 
HO U R S R E C . CO M P. 
H O U R S H O U R S
T E R M  8 Engineering 4311, A dvanced C ircuit A nalysis...............  3 2 3
Engineering 4411, E lectronic C ontro l E q u ip m e n t. . . .  3 2 3
Engineering 4711, Servom echanism s 1 ..............................  3 2 3
T o ta l .......................................................................................... 9
T E R M  9 Engineering 4341, M otor C o n tro l.......................................  2 2 0
Engineering 4421, E lectronic Pow er C onverters  3 2 3
Engineering 4712, Servom echanism s I I ............................  3 2 3
T o ta l .......................................................................................... 8
G R O U P  I I I  R A D IO  A N D  C O M M U N IC A T IO N
T E R M  8 Engineering 4511, R ad io  and  C om m unication T heory  3 2 3
Engineering 4513, C om m unication  N etw orks................ 3 3 0
E ngineering 4516, R adio  and  C om m unication  L ab o ra ­
tory ............................................................................................  3 1 3
T o ta l .......................................................................................... 9
T E R M  9 Engineering 4128, E lectronic E qu ipm en t S h o p   1 0  3
Engineering 4512, R adio  an d  C om m unication  T heory  3 2 3
E ngineering 4517, R ad io  and  C om m unication L ab o ra ­
tory ............................................................................................  3 1 3
T o ta l .......................................................................................... 7
G R O U P  IV PHYSICS
T E R M  8 Physics 225, E lectricity and  M agnetism ..........................  3 3 0
Electives in E. E ........................................................................  6
T o ta l .......................................................................................... 9
T E R M  9 Physics 210, A dvanced Physics L ab o ra to ry   3 1 6
Physics 243, A tom ic and  M olecular Physics................... 3 3 0
T o ta l .......................................................................................... 6
T E R M  10 Physics 254, Electronic Properties of Solids and  L iquids 3 2 3
O P T IO N  ELEC TIV ES
T h e  options in  Pow er G eneration  an d  U tilization , In d u stria l Elec­
tronics and  C ontrol, an d  R ad io  an d  C om m unication  include three 
cred it hours of O p tio n  Electives in  the ten th  term . T hese are elective 
cred it hours restricted  to courses given w ith in  the field of the chosen 
option . T h e  Physics op tio n  requires th a t n in e  of the elective cred it 
hours be in  upperclass courses given in  the School of E lectrical E ngi­
neering.
Courses su itab le  for these purposes are described on  pages 99-112.
W A R  SERV ICE E X P E R IE N C E  A N D  CO U RSES
Provision is m ade for veterans to  o b ta in  tow ard the B accalaureate 
degree some cred it for w ar service experience o r courses. T h e  s tuden t 
should  consult w ith  his Class Adviser.
School of Chemical and 
M etallurgical Engineering
E Q U IP M E N T
I he specialized tra in in g  in  Chem ical and  M etallurgical Engineering 
is given in  O lin  H all of Chem ical E ngineering, and  in  the laboratories 
for foundry  practice and  m etal w orking. T h e  courses in  chem istry are 
given in  Baker L aborato ry  of Chem istry.
O lin  H a ll of C hem ical E ngineering  was provided th rough  the gen­
erosity of F ran k lin  W . O lin  as a m em orial to his son F ran k lin  W . O lin, 
Jr . T h is  m odern  and  w ell-equipped build ing , w ith  ab o u t 105,000 
square feet of available floor space, provides lecture-room , recitation- 
room , and  laboratory  facilities for the in struction  in  chem ical and 
m etallu rg ical engineering. T h e  u n it  operations laboratory, w hich is 
ab o u t one h u n d red  feet long an d  fifty feet wide, extends th rough  three 
floors, an d  houses sem i-plant scale equ ip m en t for bo th  in struction  and  
research. I t  is served by a traveling  crane, and  by its own shops and  
analytical laboratory. A considerable p a r t of the b u ild ing  is subdivided 
in to  u n it laboratories for advanced and  g raduate  students.
O U T L IN E  O F T H E  IN S T R U C T IO N
T h e  purpose of the in struction  in  this School is to provide a broad  
fo u nda tion  of tra in in g  in  the fu ndam en ta l subjects of m athem atics, 
chem istry, an d  physics, and  in  the essential princip les and  m ethods of 
engineering, and  professional tra in in g  in  the specific fields of chem ical 
an d  m etallu rg ical engineering. In  the req u ired  curricu lum  a certain  
am oun t of w ork in  cu ltu ra l subjects is included. By p rov id ing  elective 
w ork in  the la te r years, the cu rricu lum  makes it  possible for the student 
to  take add itio n a l courses e ith er in  subjects outside the field of his 
m ajo r in terest o r in  special and  advanced technical subjects w ith in  th a t 
field.
T h e  first fo u r term s provide thorough  tra in in g  in  chemistry, m athe­
matics, an d  physics, an d  the o th e r basic subjects on w hich the specific 
professional tra in in g  is based. T h e  la te r term s inc lude  m ore strictly 
technical and  m ore advanced courses in  engineering  and  in  chemistry, 
and  the fundam en ta l courses in  the specific fields of chem ical and  m etal­
lurgical engineering. T h e  last two term s include the m ore advanced 
w ork in  engineering and  in  the specialized fields. (For an  ou tline  of the 
course of study see below.)
SC H O L A ST IC  R E Q U IR E M E N T S
A studen t in  the School of Chem ical an d  M etallurgical Engineering 
who does n o t receive a passing grade in  every course for w hich he is 
registered, o r w ho fails in  any term  or sum m er session to m a in ta in  an  
average grade of 7 5  p e r cen t may be d ropped  or placed on  p robation .
If  in  the o p in ion  of the Faculty  of the School concerned, a s tu d en t’s 
general record is unsatisfactory, the  s tuden t may be refused perm ission 
to con tinue his course even though  he has m et the m in im um  req u ire ­
m ents in  respect to  the n u m b er of hours of w ork passed and  the grades 
in  those hours. S tudents who fall beh ind  in  th e ir w ork may be w arned, 
p u t on p robation , o r d ropped , e ith er from  an  ind iv idual course, or 
from  the U niversity, a t any tim e d u rin g  the term .
E M PL O Y M E N T  A F T E R  G R A D U A T IO N
G raduates in  C hem ical E ngineering find em ploym ent in  the design, 
developm ent, operation , and  adm in istra tion  of chem ical engineering 
p lants. T h e re  is also some dem and  for m en w ith  chem ical engineering 
tra in in g  for technical sales w ork in  the chem ical industries, and  for 
ed ito ria l w ork on technical publications. Some graduates in  chem ical 
engineering  con tinue  th e ir specialized tra in in g  as g raduate  students in 
chem istry or chem ical engineering  to prepare  for positions as research 
chemists o r research engineers.
G raduates in  M etallurg ical E ngineering  are em ployed in  the various 
industries engaged in  the w inn ing  and  refining of m etals, in  the found­
ry industry, and  in  industries in  w hich the heat treatm ent, welding, and 
form ing of m etals are im p o rtan t.
CURRICULUM (B.Chem.E.)
C O N TA C T HO URS 
C R E D IT  L E C . & L A B . & 
H O U R S R E C . CO M P.
T E R M  1 C hem istry 111, In tro d u cto ry  Inorgan ic  C hem istry . 3 3 0
Chem istry 115, Inorgan ic  C hem istry L ab o ra to ry   3 1 5
Physics 115, M ech an ics  3 3 2 y i
M athem atics 161, A nalytic G eom etry an d  C alcu lus. . . 3 3 0
English 111, In tro d u cto ry  C ourse   3 3 0
E ngineering 3114, D raw ing and  D escriptive G eom etry 2 1 2 X
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T E R M  2 C hem istry 112, In tro d u cto ry  Inorgan ic  C hem istry . . . .  2 2 0
C hem istry 212, Q ualita tive  A nalysis  5 3 6
Physics 116, W ave M otion, Sound, an d  H e a t   3 3 2 %
M athem atics 162, A nalytic G eom etry and  C alcu lus. . 3  3 0
English 112, In tro d u cto ry  C ourse   3 3 0
Engineering 3115, D raw ing and  D escriptive G eom etry  2 1 2 y i
18
In  addition  to taking the  above courses, all freshm en m ust satisfy the  U niversity’s
requirem ents in Physical T ra in in g  an d  M ilitary  Science an d  Tactics.
T E R M  3 M athem atics 163, Analytic G eom etry and  C alcu lus. . 3  3 0
C hem istry 307, In tro d u cto ry  O rgan ic  C hem istry   3 3 0
Chem istry 311, O rgan ic  C hem istry L a b o ra to ry   3 0 7
C hem istry 220, In tro d u cto ry  Q u an tita tiv e  Analysis. 3 3 0
Chem istry 222, Q u an tita tiv e  Analysis L ab o ra to ry . . . .  3 0 7
Physics 117, Electricity and  M ag n e tism   3 2 2 X
18
T E R M  4 E ngineering 1156, A pplied M a th em atics   3 3 0
Chem istry 308, In tro d u cto ry  O rgan ic  C hem istry   3 3 0
Chem istry 312, O rgan ic  C hem istry L ab o ra to ry   3 0 7
Engineering 5501, Chem . Eng. S to ich iom etry   2 2 0
Engineering 1151, M ech an ics  3 3 0
Physics 118, Physical Electronics an d  O p tic s   3 2 2 y i
Public Speaking 101  3 3 0
or
Psycho logy^01, Psychology for Engineering  S tudents (3) (3) (0)
20
In  add ition  to  taking the  above courses, a ll sophom ores m ust satisfy th e  U niversity’s 
requirem ents in Physical T ra in in g  an d  M ilitary  Science an d  Tactics.
C O N TA C T HO U R S 
C R E D IT  L E C . & L A B . & 
H O U R S R E C . CO M P.
T E R M  5 C hem istry 403, In tro d u cto ry  Physical C h em istry .. . .  . 3 3 0
C hem istry 411, Physical C hem istry L ab o ra to ry   3 1 5
E ngineering 1152, M ech an ics.................................................  3 3 0
E ngineering 5203, Chem . Eng. T ech n o lo g y ...................... 2 2 0
E ngineering 1255, M aterials o f C onstru c tio n ...................  3 3 0
E ngineering 5851, C hem ical M icroscopy...........................  3 1 5
or
C hem istry 240, Special M ethods of C hem ical Analysis (3) (1) (5)
E ngineering 3535, H e a t P o w er............................................... 3 3 0
20
T E R M  6 C hem istry 404, In tro d u cto ry  Physical C hem istry   3 3 0
C hem istry 412, Physical C hem istry L ab o ra to ry   3 1 5
E ngineering 1153, S trength  of M ateria ls............................  3 3 0
E ngineering 5204, Chem . Eng. T ech n o lo g y ...................... 2 2 0
E ngineering 1256, M aterials of C onstru c tio n ...................  3 3 0
C hem istry 240, Special M ethods of C hem ical Analysis 3 1 5
or
E ngineering 5851, C hem ical M icroscopy........................... (3) (1) (5)
E ngineering 3536, H ea t P o w er............................................... 3 3 0
20
T E R M  7 E ngineering 5303, U n it O perations of C hem ical
E n g ineering ...............................................................................  3 3 0
E ngineering 5353, U n it O perations L ab o ra to ry   3 2 3
H istory 165, Science in W estern C iv iliza tion .................... 3 3 0
Engineering 1233, M aterials T esting L ab o ra to ry   3 1 2 y i
Engineering 5102, C hem ical E ngineering T h erm o ­
dynam ics ....................................................................................  3 3 0
Engineering 5711, L ib ra ry  U se ..............................................  1 1 0
E lectives........................................................................................... 3 -  —
19
T E R M  8 Engineering 5304, U n it O perations of C hem ical
E n g ineering ...............................................................................  3 3 0
Engineering 5354, U n it O perations L ab o ra to ry   3 2 3
H istory 166, Science in  W estern C iv iliza tion .................... 3 3 0
E ngineering 5104, C hem ical Engineering  T herm o­
dynam ics ..................................................................................... 2 2 0
Engineering 4931, E lec trica l.................................................... 3 2 2 y i
E lectives........................................................................................... 6 -  —
20
C O N TA C T H O U R S 
C R E D IT  L E C . & LA B. & 
H O U R S R E C . CO M P.
T E R M  9 E ngineering 4932, E lec trica l.................................................... 3 2
E ngineering 5603, C hem ical E q u ip m en t............................  2 2 0
E ngineering 5605, C hem ical P lan t D esign ......................... 2 1 3
Engineering, 5503, C hem ical E ngineering C om puta­
t i o n s . . . . . ...............................................................................  2 2 0
E ngineering 5953, Senior P ro je c t..........................................  3 0 9
E ngineering 3253, Cost A ccoun ting ...................................... 3 2 3
or
E lectives..........................................................................................  (3) _  _
E lectives........................................................................................... 3 _  _
18
T E R M  10 E ngineering 4933, E lectrica l...................................................... 3 2 2 y i
E ngineering 5504, C hem ical E ngineering C om puta­
tions ..............................................................................................  2 2 0
E ngineering 5604, C hem ical E q u ip m en t............................  2 2 0
E ngineering 5606, C hem ical P lan t D esign ......................... 2 1 3
E ngineering 5954, Senior P ro je c t..........................................  3 0 9
E ngineering 5701, P lan t In spections....................................  1 -  -
E lectives...........................................................................................  3 _  _
o r
E ngineering 3253, Cost A ccoun ting .....................................  (3) (2) (3)
E lectives...........................................................................    3 _  _
19
Elective courses m ay  be taken  in  any  college of the  U niversity . T h e  selection m ust 
be approved by the  studen t’s Adviser.
METALLURGICAL ENGINEERING 
CURRICULUM (B.Met.E.)
T E R M  1 C hem istry 111, In tro d u cto ry  Inorgan ic  C h em istry . .  . 3 3 0
C hem istry 115, Ino rgan ic  C hem istry L ab o ra to ry   3 1 5
G eneral Physics 115, M echan ics............................................  3 3 2yZ
M athem atics 161, A nalytic G eom etry an d  C alculus. . 3 3 0
English 111, In tro d u cto ry  C ourse .......................................... 3 3 o
E ngineering 3114, D raw ing  an d  D escriptive G eom etry  2 1 2 y i
E ngineering 3403, Fundam en ta ls of M achine Tools. . . 1 0 2
T E R M  2 C hem istry 112, In tro d u cto ry  Inorgan ic  C h em istry .
G eneral Physics 116, W ave M otion, Sound, an d  H eat 
M athem atics 162, Analytic G eom etry and  Calculus.
CO N T A C T HO URS
C R E D IT L E C . & L A B . &
HO URS R E C . CO M P.
2 2 0
5 3 6
t  3 3 2 X
3 3 0
3 3 0
' 2 1 2 ^
18
E ngineering 3115, D raw ings an d  D escriptive G eom etry
In  addition  to taking the  above courses, all freshm en m ust satisfy the  U niversity’s 
requirem ents in Physical T rain ing  an d  M ilitary  Science an d  Tactics.
T E R M  3 C hem istry 301, E ngineering C hem istry (O rg an ic ). . . .
G eneral Physics 117, E lectricity and  M ag n e tism .........
M athem atics 163, A nalytic G eom etry and  C alcu lus. .
2 2 0
3 2 2 K
3 3 0
3 3 0
3 3 0
3 3 0
2 1 2
19
3 3 0
3 0 7
3 2 2J4
3 3 0
3 3 0
3 3 0
18
T E R M  4 C hem istry 220, In troducto ry  Q u an tita tiv e  A nalysis..
C hem istry 222, Q u an tita tiv e  Analysis L a b o ra to ry .. . 
G eneral Physics 118, Physical Electronics and  O ptics
Engineering 1156, A pplied M ath em atics......................
Engineering 1151, M echan ics............................................
Engineering 3235, In d ustria l O rgan ization  and  M an-
In  add ition  to tak ing  the  above courses, all sophom ores m ust satisfy the  U niversity’s 
requirem ents in  Physical T rain ing  an d  M ilitary  Science and  Tactics.
T E R M  5 C hem istry 403, In tro d u cto ry  Physical C hem istry   3 3 0
Chem istry 411, Physical C hem istry L ab o ra to ry   3 1 5
Engineering 1152, M ech an ics..............................................  3 3 0
Engineering 1255, M aterials of C o n stru c tio n ................. 3 3 0
Engineering 5851, C hem ical M icroscopy......................... 3 1 5
Psychology 101, Psychology for E ngineering Students 3 3 0
C O N TA C T H O URS 
C R E D IT  L E C . & LA B . & 
H O U R S R E C . C O M P.
T E R M  6 C hem istry 404, In tro d u cto ry  Physical C hem istry   3 3 0
C hem istry 412, Physical C hem istry L ab o ra to ry   3 1 5
E ngineering 1153, S treng th  of M a teria ls .........................  3 3 0
E ngineering 1233, Engineering M aterials L ab o ra to ry  3 1 2 yZ
E ngineering 1256, M aterials of C o n stru c tio n   3 3 0
Engineering 6501, M etallu rg ical C a lcu lations...............  2 2 0
Engineering 6811, In troducto ry  M eta llo g rap h y   3 1 5
20
T E R M  7 E ngineering 5103, C hem ical E ngineering T h erm o ­
dynam ics   3 3 0
H istory 165, Science in  W estern C iv iliza tio n .................  3 3 0
E ngineering 5711, L ib rary  Use and  P a ten ts   1 1 0
E ngineering 6311, Physical M e ta llu rg y ............................  3 3 0
E ngineering 6351, Physical M etallurgy L a b o ra to ry ..  3 1 5
E ngineering 6253, U n it Processes in  M e ta llu rg y   3 1 2 %
E ngineering 6203, Sm elting an d  R efin ing ....................... 3 3 0
19
T E R M  8 E ngineering 5104, C hem ical E ngineering T h erm o ­
dynam ics ..................................................................................  2 2 0
H istory  166, Science in  W estern C iv iliza tion .................  3 3 0
E ngineering 6114, M etallu rgy  of Casting, W orking,
an d  W eld in g ..................................................................................3 2 2
Engineering 6254, U n it Processes in M eta llu rg y   2 1 2 %
E ngineering 6204, Sm elting a n d  R efin ing   3 3 0
E ngineering 4931, E lectrical E n g in e e rin g   3 2 2 y i
E lectives........................................................................................  4 -  -
20
T E R M  9 E ngineering 3255, E lem ents of Industria l A ccounting 3 1 5
Engineering 4932, E lectrical E ng in eerin g   3 2 2 } 4
E ngineering 5745, C ontrol of E ngineering Processes.. . 3 3 0
E ngineering 6953, Senior P ro jec t  3 0 1 ] 4
E lectives  5 -  -
Electives (N on-techn ica l).......................................................  3 — -
C O N T A C T  H O U R S 
C R E D IT  L E C . & L A B S . 
H O U R S R E C . CO M P
T E R M  10 E ngineering 4933, E lectrical E ng in eerin g ......................  3 2 2 y i
Engineering 6602, M etallurg ical D esign .........................  3 3 0
Engineering 6701, P lan t Inspections  1 0  0
Engineering 6954, Senior P ro jec t....................................... 3 0 l y i
Electives........................................................................................  9 — -
19
Elective courses m ay be taken  in  any  college of th e  U niversity. T h e  selection m ust 
be  approved  by th e  studen t’s Adviser.
O P T IO N S  IN  C H E M IC A L  A N D  M E T A L L U R G IC A L  
E N G IN E E R IN G
A stu d en t in  C hem ical E ng ineering  o r in  M etallurgical E ngineering  
m ay select his elective courses in  any one of several op tio n a l fields to 
provide som ew hat m ore extensive tra in in g  th an  is afforded by the re­
qu ired  courses in  the curricu lum . T h e  s tuden t may also, if he so desires, 
arrange his elective w ork to provide a cu ltu ra l background b roader 
th an  th a t given by the req u ired  courses. T h e  selection of electives m ust 
be approved  by the Class Adviser.
The Graduate School of 
Aeronautical Engineering
T h e  p rim ary  objective of this School is the  tra in in g  of selected engi­
neering  an d  science graduates in  the scientific aspects of aeronautics. 
T h is  tra in in g  is in ten d ed  especially to  p rep are  the students to  carry o u t 
intensive research an d  developm ent engineering  in  the aeronau tical 
and  re la ted  industries, an d  in  aeronau tical scientific institu tions.
T o  this end, students are ad m itted  to this School w ho have dem on­
strated, in  th e ir  u n derg radua te  careers, m ore-than-average ab ilities in  
analytical subjects, an d  w ho have show n adequate  prom ise of carrying 
on g raduate  study successfully.
In  the A eronau tical E ngineering  program , considerable em phasis 
is p laced u p o n  o rig inal research, b o th  theoretical an d  experim ental. 
T h ro u g h  the academ ic year, close contact is m a in ta in ed  betw een 
the G raduate  School a t the  U niversity  an d  the C ornell A eronautical 
L aboratory  in  Buffalo, New York. In  add ition , certa in  periods of 
em ploym ent a t the L aborato ry  are offered to A eronau tica l E ngineering  
students — usually  d u rin g  th e ir sum m er vacations. S tudents are urged 
to  take advantage of such em ploym ent, if it  is available. I t  is also 
possible th a t certa in  experim ental eq u ip m en t of the L abora to ry  w ill 
occasionally be available to  g raduate  students in  connection  w ith  th e ir  
orig inal research.
T h e  G radua te  School of A eronau tical E ng ineering  is equ ipped  w ith  
a fluid-mechanics laboratory , on  the cam pus in  Ithaca, for fundam en ta l 
scientific research in  fluid m echanics and  aerodynam ics.
A D M ISSIO N
A pplication  for adm ission to the G raduate  School of A eronautical 
E ngineering  as a candidate  for the degree M .Aero.E. should  be m ade 
directly  to  the D irector of the G radua te  School of A eronau tical E ngi­
neering, College of Engineering, C ornell U niversity. A  special ap p li­
cation  b lank  for this purpose can be o b ta ined  from  the office of the 
D irector. I t  should  be sent d irectly  to the D irector of the G raduate  
School of A eronautical Engineering.
S tudents who desire to  w ork for the degree Ph.D . w ith  A eronautical 
E ngineering as th e ir M ajor Subject m ust be adm itted  to  the G raduate
School of the U niversity  in  the usual m anner. T hey  should  m ake ap p li­
cation to the D ean of the G raduate  School, using the app lica tion  b lank  
for adm ission to the G raduate  School.
T h e  degree M .Aero.E. is aw arded u n d er the ju risd ic tion  of the Col­
lege of Engineering, an d  candidates for this degree are n o t necessarily 
adm itted  to the G raduate  School of the U niversity. T h e  degree is 
aw arded u p o n  satisfactory com pletion of a requ ired  cu rricu lum  of 
studies and  an  acceptable thesis. C andidates for this degree do  no t 
have Special C om m ittees and  do n o t select a M inor Subject.
C U R R IC U L U M
T h e  A eronautical E ngineering  C urricu lum  is p lan n ed  to accom plish 
the broad  objectives stated  above. Courses of study are provided  leading 
to the degree M aster of A eronau tical E ngineering  and  to the degree 
D octor of Philosophy w ith  A eronau tical E ngineering  as the M ajor 
Subject.
A. Course of S tudy L ead in g  to the Degree M.Aero.E.
T h e  curricu lum  requ irem en t for the degree M .Aero.E. consists in 
the successful passing of a series of courses, ou tlined  below, or ex­
am inations in  these subjects. A lthough  the list of req u ired  subjects is 
such as to occupy o rd inarily  3 o r 4 term s of g raduate  study, the resi­
dence req u irem en t has been set a t one year (two terms), so th a t stu ­
dents who en te r the School w ith  exceptional p repara tion , o r are able 
otherwise to pass the requ ired  exam inations, may be able to qualify  
for the degree in  one year.
W hen  the s tuden t desires to satisfy a req u irem en t by exam ination  
(ra ther than  by passing a course), he should  request the Faculty  of the 
School to  schedule such an  exam ination .
I t  is suggested th a t the recom m ended program  of courses ou tlined  
below be supplem ented  by add itional aeronau tical engineering  courses 
and  electives, so as to resu lt in  a balanced program  of approxim ately  
16 credit hours a term .
T h is  program  of aeronau tical engineering studies is n o t only ap p li­
cable to m uch of the standard  engineering  w ork in  the  aeronau tical 
industry, b u t beyond th a t the course is p lan n ed  to  increase the stu­
d e n t’s facility in  the use of the basic sciences in  aeronau tical engineer­
ing, and  to stim ulate  grow th in  the perform ance of in d ependen t re­
search and developm ent work. Because the progress in  this field is so 
extrem ely rap id , i t  is an  essential objective of this program  to go be­
yond the study of present-day practices and  techniques an d  to p repare 
the s tuden t in  the fundam en ta l background  an d  analytical m ethods 
th a t can be adap ted  to fu tu re  developm ent.
R e q u i r e d  S u b j e c t s  f o r  M .A e r o .E .
C R E D IT
HO URS
M athem atics 611 & 612, H igher C alculus for Engineers and  Physicists....................  6
or
Engineering 1170 & 1171, A dvanced M echan ics..............................................................  6
Engineering 7101, M echanics of A irp lanes..........................................................................  4
Engineering 7102, M echanics of A irp lanes........................................................................... 4
or
Engineering 7203, Aerodynam ics of Pow er P la n ts ............................................................  3
or
Engineering 4514, E lectronic E ngineering ............................................................................ 3
E ngineering 7204, G asdynam ics...............................................................................................  4
E ngineering 7301, T heoretical Aerodynam ics I .................................................................  3
E ngineering 7401 & 7402, A irp lane S tru c tu re s ..................................................................  6
E ngineering 7403 & 7404, A irplane D esign ......................................................................... 2
Electives chosen from  List A b e lo w .........................................................................................  12
E l e c t i v e s : L i s t  A
Engineering 7205, K inetic  T h e o ry ...................................................................  2
E ngineering 7302, T heoretical Aerodynam ics II  (W ing T h eo ry )...................................  3
Engineering 7303, T heoretical Aerodynam ics I I I  (Compressible F lu ids).................... 3
E ngineering 7304, T heoretical Aerodynam ics IV (Viscous F lu ids)................................. 3
E ngineering 7305, Aerodynam ics of Com pressible Viscous F lu id s ................................... 2
E ngineering 7405, Aero-Elastic P rob lem s................................................................................  3
E ngineering 7406, Dynamics of A irp lane S truc tu res........................................................... 2
E ngineering 1162, M echanics of V ib ra tio n ............................................................................  3
or
E ngineering 1170, 1171, Advanced M echanics 3 , 3
E ngineering 1163, 1164, A pplied E lasticity  3, 3
E ngineering 1167, T heory  of Plates and  Shells...................................................................... 3
E ngineering 1168, Analogies in  B oundary Value P rob lem s.........................................  2
E ngineering 1165, T h eo ry  of Elastic S tab ility ........................................................................ 3
E ngineering 1181, C u rren t L ite ra tu re  in  A pplied  M echanics.......................................... 3
E ngineering 1261, P lastic B ehavior of Solids...................................................................  3
M ath. 621, 2, M athem atical M ethods in Physics 5, 5
M ath. 641, 2, P a rtia l D ifferential E q u atio n s  3> 3
Physics 242, Analytical M echanics.............................................................................................  3
Physics 243, A tom ic and  M olecular Physics............................................................................  3
Physics 475, T heoretical M echanics...........................................................................................  3
Physics 090, Special Laboratory  W o rk ...................................................................... (arranged)
B. Courses L ead in g  to the Degree Ph.D.
S tu d e n ts  w i l l  b e  a d m i t t e d  t o  c a n d id a c y  f o r  t h e  d e g r e e  P h .D .  a s  s e t  
f o r t h  i n  th e  c u r r e n t  A n n ou n cem en t  of the G raduate  School. G e n e r a l  
r e q u i r e m e n t s  s u c h  as R e s id e n c e ,  M a j o r  a n d  M i n o r  S u b je c ts ,  R e q u i r e ­
m e n t s  i n  F o r e ig n  L a n g u a g e s ,  Q u a l i f y i n g  E x a m i n a t io n s ,  a n d  T h e s i s  a r e  
a ls o  e x p la i n e d  th e r e .  E a c h  c a n d i d a t e  is r e q u i r e d  to  c o m p le te  a  s c h e d u le  
o f  c o u r s e s  a c c e p ta b le  to  h i s  S p e c ia l  C o m m i t te e ,  a s  e x p la i n e d  i n  th e  
Announcem en t.
T h e  G raduate  School of A eronau tical E ng ineering  w ill ad m it stu ­
dents h o ld ing  B accalaureate degrees in  any b ranch  of engineering, 
physics, o r m athem atics, p rov id ing  th a t th e ir u n d erg rad u a te  scholastic 
records are such as to ind icate  ab ility  to  hand le  g raduate  study. T h e  
courses of study in  E ng ineering  Physics an d  in  M echanical E ngineering  
(O ption  A) are especially recom m ended to students who expect to en ter 
this School after g raduation .
I t  w ill be possible for C ornell studen ts in  the five-year u n derg radua te  
program s to  com plete the  requ irem ents for the degree M .Aero.E. in  
one year of g raduate  study instead of the  norm al two years, if they com ­
plete  a sufficient n u m b er of the req u ired  g raduate  courses as electives 
in  th e ir  u n derg radua te  program s. T h e  follow ing courses are recom ­
m ended  for this purpose:
E ngineering  7101, 7102 M echanics of A irplanes
E ngineering  7203 Aerodynam ics of Pow er P lants
M athem atics 611, 612 H igher C alculus for Engineers and  Physicists
or
M athem atics 621, 622 M athem atical M ethods in  Physics
E ngineering  7204 Gasdynamics
E ngineering 7401, 7402 A irp lane Structures
E ngineering 7403, 7404 A irp lane  Design
E ngineering  1170, 1171 A dvanced M echanics
E ngineering  1162 M echanics of V ib ra tion
E ngineering 1165 T h eo ry  of Elastic S tability
Physics 242 A nalytical M echanics
T o  be ad m itted  to any of the g raduate  courses listed above, an  u n d e r­
g raduate  s tu d en t m ust
( 1 ) be a regularly  en ro lled  s tuden t in  a t least the seventh term  of 
one of the  engineering, physics, o r m athem atics cu rricu la  a t C ornell 
U niversity,
(2 ) show prom ise, by his previous scholastic record  o r otherwise, of 
ab ility  satisfactorily to pursue advanced study and  research, and
(3) have his adm ission to the courses recom m ended by the D irector 
of the G raduate  School of A eronau tical E ng ineering  (or the C hairm an  
of the dep artm en t concerned) and  approved  by the D ean of the College 
of Engineering.
I t  is fu rth e r recom m ended th a t all students w ho expect to en te r the 
G raduate  School of A eronau tical E ngineering  inc lude  in  th e ir  p ro ­
gram s the follow ing courses, o r th e ir equivalents:
M athem atics 201 D ifferential E quations
E ngineering  1111 E ng ineering  M echanics
E ngineering 1155 In te rm ed ia te  M echanics
E ngineering  1151, 1152, 1153 M echanics and  S trength  of M aterials 
E ngineering 3530 T herm odynam ics
Department of Engineering Physics
O B JE C T IV E
T h e  D epartm en t of E ngineering  Physics is a new dep artm en t consti­
tu ted  so as to  provide a type of education  and  tra in in g  w hich w ill 
effectively bridge the gap betw een th a t of the basic sciences and  th a t 
of conventional engineering practice. T h e  general aim  is to  p repare  
students for a prospective career in  technical research an d  advanced 
engineering developm ent. As a resu lt of the expand ing  technological 
activities in  the  country, the in d u stria l research laboratories and  
engineering  developm ent laboratories are in  u rg en t need  of graduates 
w ith  the vigorous and  exacting  course of study w hich the curricu lum  
of this dep artm en t provides.
FA C U L T Y
T h e  adm inistra tive arrangem ent of the D epartm en t is such th a t the 
Faculty of the  D epartm en t includes m em bers of the science d ep a rt­
m ents of the College of A rts an d  Sciences, an d  m em bers of the  several 
Schools of E ngineering  in  the College of E ngineering, w ho are p a rticu ­
larly in terested  in  the objectives of the D epartm ent.
L A B O R A T O R Y  F A C IL IT IE S
T h e  D epartm en t of E ngineering  Physics has a fully  equ ipped  L abo­
rato ry  of E lectron  Microscopy, inc lu d in g  two large research type electron 
microscopes an d  equ ip m en t for b o th  research on  the in stru m en t itself 
an d  on applications to problem s in  physics, chem istry and  biology and  
engineering m aterials. Facilities are also available for study in  applied  
electron optics.
T h e  D epartm en t also m ain ta ins a labora to ry  w ith  m uch  special 
equ ipm en t for the study of the elastic properties of single m etal 
crystals, of elastomers, plastics an d  sim ilar m aterials, an d  of o th e r 
phenom ena re la ted  to  the Physics of the Solid State.
In  add ition , students carrying o u t th e ir  p ro jec t study have access to 
the o th e r laboratories of the College of E ngineering, an d  to  those of 
the College of A rts an d  Sciences as m ay be desirable.
C U R R IC U L U M
T h e  cu rricu lum  lead ing  to  the degree of Bachelor of E ngineering 
Physics covers intensive study over a five-year period . T h e  course of 
study is designed to com bine the broad, basic scientific and  analytical 
tra in in g  of the physicist w ith  the know ledge of the p roperties of m a­
terials an d  the technological princip les of the  engineer. T h e  subject 
m atte r falls in to  th ree m ain  categories: fundam en ta l science, nam ely, 
m athem atics, physics, and  chem istry: the p roperties and  trea tm en t of 
m aterial; an d  engineering practice.
For tra in in g  in  research, the s tu d en t term inates the course by carrying 
o u t a semi-research p ro jec t in  a special field of his ow n choice, u n d er 
the d irection  of a Faculty  m em ber w ho is an  au th o rity  in  the selected 
field. T h ere  are a great variety  of these special fields in  physics and  
engineering. T hese fields include topics in  e lectron physics, atom ic 
physics, physical optics, electron optics an d  applications inc lu d in g  
electron microscopy, X-rays and  crystal structure , spectroscopy, n uc lear 
physics, engineering electronics, com m unications, electrical m achinery, 
u ltra  high-frequency generation  an d  propagation , c ircu it analysis, elas­
ticity  and  stress analyses, p roperties of m aterials, engineering  m echanics, 
aerodynam ics, physical m etallurgy, etc.
E L E C T IV E  COURSES
C onsiderable flexibility in  the technical courses is p rovided  in  the 
last few term s of the cu rricu lum  to allow  the s tu d en t to  advance in  some 
technical fields beyond the level p rovided  by the req u ired  courses as 
his in terest in  such fields develops. T o  p erm it this, a t least 18 hours are 
provided to cover the semi-research p ro jec t an d  the technical electives 
w hich may be selected, w ith  the perm ission of the s tu d en t’s Adviser, 
from  the follow ing subjects: Physics, M athem atics, Chem istry, Physi­
cal M etallurgy, A dvanced M echanics an d  Elasticity, F lu id  M echanics, 
Aerodynam ics, H ea t Power, C om m unications, In d u stria l Electronics, 
Servom echanism  T heory , U ltra-h igh  Frequency. T h e  choice w ill de­
p en d  largely on the s tu d en t’s p a rticu la r ab ility  or interest.
T h e  curricu lum  provides for a m in im um  of 30 hours of liberal 
courses. O f these, there are 12 hours req u ired  and  18 hours to  be elected. 
T hese electives may be chosen from  the follow ing subjects: A stronom y, 
Biology, Botany, Economics, English, G overnm ent, H istory, In d u stria l 
and  L abor R elations, L ite ra tu re , L andscape A rchitecture, M usic A p­
preciation, Philosophy, Psychology, Sociology, Speech. S tudents w ho 
pass the proficiency exam ination  of the  D epartm en t of M odern  L an ­
guages m ay substitu te  six hours of liberal electives in  place of the 
languages requirem ent.
In  addition , a m axim um  of 9 hours of free electives are prov ided  
w hich may be chosen from  any courses in  the U niversity  w hich are
open to the studen t, except, however, th a t n o t m ore th an  6 credit 
hours tow ard the baccalaureate degree w ill be allow ed in  A dvanced 
M ilitary  Science and  T actics o r in  N aval Science.
CLASS ADVISERS
M em bers of each en tering  class in  the E ngineering  Physics C urricu ­
lum  are assigned to an  A dviser w ho w ill counsel an d  supervise each 
s tuden t in  m atters connected w ith  choice of curricu lum , registration , 
scholarship an d  o ther m atters of im portance  encountered  d u rin g  the 
s tu d en t’s en tire  college career. T h e  personal re la tionsh ip  betw een the 
A dviser an d  the s tu d en t an d  the A dviser’s in tim ate  know ledge of the 
s tu d en t’s academ ic perform ance can be of g reat help  to the  stu d en t in  
o b ta in ing  the best results from  his university  tra in ing .
SC H O L A ST IC  R E Q U IR E M E N T S
A studen t enro lled  in  the E ngineering  Physics C urricu lum  is ex­
pected to  m a in ta in  the follow ing m in im um  academ ic scholastic re ­
quirem ents:
(1) Receive a passing grade in  every course for w hich he is registered,
(2) M ain ta in  each term  a w eighted average of a t least 75% ,
(3) E x h ib it n a tu ra l ap titu d e  and  com petence in  the basic subject 
m atte r of the curriculum .
A stu d en t fa iling  to  satisfy these requ irem ents m ay be p u t on P ro ­
bation , o r refused perm ission to con tinue  his studies in  the  D epartm ent.
DEPARTMENT OF ENGINEERING PHYSICS 
CURRICULUM
C O N TA C T HO U R S 
C R E D IT  L E C . L A B . 
H O U R S R E C . CO M P.
T E R M  1 M athem atics 161, A nalytic G eom etry an d  C alculus. . 3  3 0
Physics 115, M ech an ics  3 3
C hem istry 105     3 3 2 y i
English 111, In troducto ry  C ourse ....................................... 3 3 0
D raw ing an d  Descriptive G eom etry 3117 .......................  2 0 5
L iberal E lective .......................................................................... 3 3 0
C O N T A C T  HO U R S 
C R E D IT  L E C . L A B .
H O U R S R E C . CO M P.
T E R M  2 M athem atics 162, Analytic G eom etry an d  C alculus. . 3 3 0
Physics 116, W ave M otion, Sound and  H e a t.................  3 3 2 )4
Chem istry 106............................................................................  3 3 2 ) 4
English 112, In troducto ry  C ourse ....................................... 3 3 0
D raw ing and  Descriptive G eom etry 31 1 8 .......................  2 0 5
Fundam entals of M achine Tools 3403  1 0 2 ) 4
L iberal E lective .......................................................................... 3 3 0
18
T E R M  3 M athem atics 163, A nalytic G eom etry and  C alculus. . 3  3 0
Physics 117, E lectricity and  M agnetism ...........................  3 3 2 )4
C hem istry 301 ............................................................................  2 2 0
E ngineering M echanics 1121...........................................•••  3 3 0
Language (elective)...........................*....................................  6 2 6
Engineering 6110, C asting, W orking, and  W elding of
M eta ls .......................................................................................  2 1 2
19
T E R M  4 M athem atics 201, E lem entary  D ifferential Equations 3 3 0
Physics 118, Electricity, M agnetism , and  L ig h t ............ 3 3 2 ) 4
Physical C hem istry ...................................................................  3 3 0
S trength  of M aterials 1122....................................................  3 3 0
Physics 208, Physical M echanics and  Properties of
M a tte r ......................................................................................  3 2 2 )4
Electric and  M agnetic  Circuits, 4981 ................................ 3 3 2 ) 4
18
In  addition  to  these courses, students m ust satisfy th e  U niversity’s requirem ents in
M ilitary  Science and  T actics an d  Physical T ra in in g  for the  first 4 term s.
T E R M  5 Physics 225, E lectricity  and  M ag n e tism ...........................  3 3 0
M athem atics 611, H igher C a lcu lus.................................... 3 3 0
T herm odynam ics an d  K inetic  T heory , 8121 .................. 3 3 0
A lternating-C urren t Circuits, 4982..................................... 3 2 2 ) 4
Electric-C ircuit L aboratory , 4 1 1 6   3 2 3
Elective, L iberal o r F re e ........................................................  3
CO N T A C T  HO U R S 
C R E D IT  L E C . LA B . 
H O URS R E C . CO M P.
T E R M  6 Physics 242, A nalytical M echan ics   3 3 q
M athem atics 612, H igher C a lcu lu s  3 3 0
Therm odynam ics and  K inetic  T heory  8 1 2 2 ..................  3 3 0
E lectron Tubes and  Circuits 412 1     3 3 q
Electronics L ab o ra to ry   2 1 2 1 4
Elective, L iberal or F re e ...................................................  3
17
T E R M  7 Physics 243, Atom ic and  M olecular Physics...................  3 3 q
M athem atics 621, M athem atica l M ethods in Physics 5 5 0
Engineering  1201, Engineering M a te ria ls .......................  3 3 0
Engineering 1231, Engineering M aterials L aborato ry  3 1 2 T/ i
Elective......................................................... 3
17
T E R M  8 Physics 254, Electronic Properties of Solids & Liquids 3 3 0
Physics 210, A dvanced L ab o ra to ry .................................... 3 j 3
M athem atics 622, M athem atica l M ethods in Physics 5 5 0
Engineering 4932, E lectrical M ach in e ry .......................... 3 2 3
E lective ...........................................................  3
17
T E R M  9 Physics 210, A dvanced L a b o ra to ry .   3 | 3
E ngineering 1202, A dvanced M aterials.   , 3  3 q
Engineering 8051, Project, and  E lectives.........................  9
Elective, L iberal or F re e   6 or 3
18
T E R M  10 Physics 258, M echanics of C o n tin u u m   3 3 q
Engineering 8052, Project, and  E lectives.........................  9
Elective, L iberal o r F re e   3 o r 6
18
Description of Courses
r-pH E courses listed in the preceding curricula are described in  the
L follow ing sections of this A n nou ncem en t.  Courses are described 
u n d er the head ing  of the school o r college in  w hich the course is 
offered. Courses in  Chem istry, English, M athem atics, Physics, and  cer­
ta in  courses in  Economics are offered by the College of A rts and  
Sciences. Courses in  M ilitary  Science and  T actics an d  Physical T ra in ­
ing, u n d er the d irect supervision of the U niversity  as a whole, are listed
in  a general section.
T h e  courses designated by four d ig it num bers are offered by the 
College of E ngineering. T h e  first d ig it represents the School o r D e­
p artm en t. D escriptions of courses w ill be found  in  the section of this 
A n n ou n cem en t  as follows:
1. E ngineering  M echanics and  M aterials
2. Civil E ngineering
3. M echanical E ngineering
4. E lectrical E ngineering
5. C hem ical E ngineering
6 . M etallurgical E ngineering
7. A eronau tical E ngineering
8 . E ngineering  Physics
G eneral courses of in struction  req u ired  by some o r all of the Schools 
w ith in  the College of E ngineering, b u t given in  o th e r Colleges of the 
U niversity  are described on pages 120—128, inclusive.
F o r courses in  o th e r colleges n o t described here, to be taken  as 
electives, see the A n nou ncem en t  of the ap p ro p ria te  college.
Engineering Mechanics 
and Materials
Courses described in  this section are given by the D ep artm en t of 
M echanics and  the D epartm en t of E ngineering M aterials. T h ey  con­
stitu te  a m ajo r p a rt of the stem of basic engineering  science prescribed
for all engineering students and  are directed  towards the developm ent 
of fundam enta l background for app lica tion  to  all phases of engineer­
ing  work. 
Advanced and  g raduate  courses in  these fields are also included  in 
this section.
M EC H A N IC S O F E N G IN E E R IN G
Messrs. CAM ERON, CONWAY, CO RN ELL, CRAN CH, CUYKENDALL, GU NDER,
H O W ELL, M URDOCK, OCVIRK, PERKIN S, and  U N DERW O OD.
1121. S T A T I C S  A N D  S T R E N G T H  OF M A T E R I A L S .  C redit th ree  hours. Fall 
term . T h ree  recitations a week. Prerequisites, M athem atics 162, Physics 116. T h e  
principles of statics app lied  to the  calculation of forces in  m echanism s and  structures. 
Stress, strain ; streng th  and  elastic behavior in  tension, compression, and  shearing; 
torsion of shafts; springs; shearing forces, bending  m om ents and  deflections of sim ple 
beams; special beams.
1122. S T A T I C S  A N D  S T R E N G T H  OF M A T E R I A L S .  C red it th ree  hours. Spring 
term . T h ree  recitations a  week. Prerequisites, 1121 and  Physics 117. (A con tinuation  
of 1121.) Eccentric th ru s t in  bars; buckling; continuous beams; com bined stresses; 
p rincipal stresses; theories of failure; thick-w alled cylinders; curved bars; unsym- 
m etrical bending; stra in  energy; C astigiano’s theorem .
1134. M E C H A N IC S  OF E N G I N E E R I N G - S T R E N G T H  OF M A T E R I A L S .  R e ­
qu ired  of a ll Civil E ngineering students. C redit th ree  hours. T h ree  recitations a 
week. Elastic curves, safe loads, colum ns, flexure of beam s. Problem s show ing the 
application  of E ngineering Design.
1145. A P P L IE D  E N G I N E E R I N G  M A T H E M A T I C S .  C redit three  hours. T h ree  
recitations a week. Prerequisites, M athem atics 163 and  Mechanics 1134. E lem entary 
differential equations and  th e ir applications to engineering problem s in the  civil 
engineering fields. Analysis of num erical da ta  and  th e ir graphical representation .
1151. M E C H A N IC S  OF E N G IN E E R IN G  -  S T A T IC S .  C redit th ree  hours. P re­
requisites, Physics 115 and  paralle l registration  in  M athem atics 163. T h e  principles 
of statics of particles, chains, and  rig id  bodies. E qu ilib rium , friction , centroids, m o­
m ents and  products of inertia , v irtu a l displacem ents, graph ical m ethods, three 
dim ensional trusses and  frames.
1152. M E C H A N IC S  OF E N G IN E E R I N G  -  D Y N A M IC S .  C redit th ree  hours. P re ­
requisites, 1151 and  M athem atics 163. T h e  princip les of dynam ics of particles and 
rig id  bodies. R ectilinear, curvilinear, ro ta tional, and  general p lane m otion  of rigid 
bodies. Im pulse-m om entum , work-energy, v irtu a l work.
1153. M E C H A N IC S  OF M A T E R I A L S .  C redit three  hours. Prerequisites, 1151 
and parallel reg istra tion  in 1152. Stress an d  stra in , tension, compression, and  shear, 
riveted and  welded joints, e lem entary beam  theory, com bined stresses, colum ns, 
stra in  energy, beam s on several supports.
1154. A D V A N C E D  S T R E N G T H  OF M A T E R I A L S .  C redit th ree  hours. T hree  
recitations a  week. P rerequisite, course 1155. S trength , stiffness and  stability  of 
m achine parts, disks, plates, shells, thick cylinders, stra igh t and  curved beams; 
p rincipal stresses in  two and  th ree  dim ensions; fatigue and  theories of fa ilure.
1155. A P P L IE D  M E C H A N IC S .  C redit th ree  hours. T h ree  recitations a week. 
Prerequisites, 1152 and 1153. T h e  form ulation  and  solution  of problem s, arising  in 
M echanical Engineering which involve the  use of e lem entary d ifferential equations, 
and Fourier Series. Em phasis is placed on num erical as well as analy tical m ethods 
of solution.
1156  A P P L IE D  M A T H E M A T I C S .  Credit three hours. Three recitations a week. 
Prerequisite, Mathematics 163. The formulation and solution of problems in chem­
ical engineering involving ordinary and partial differential equations, graphical and 
numerical methods and special functions.
1162 M E C H A N IC S  O F  V IB R A T IO N . Elective for graduates and qualified under­
graduates. Credit three hours. Three recitations a week. Prerequisite, 1155  or equiv- 
alent. The characteristic phenomena of mechanical vibrations encountere in engi 
neering, and their quantitative investigation, illustrated by a group of typica 
vibrating systems. Representation of simple harmonic motion; combination of 
several simultaneous motions; simple cases of free and forced vibrations, with damp­
ing- resonance; principles of transmission and isolation of vibration, systems of 
variable mass and variable elasticity; systems with severa l dcgrccs o frecdomj vibra- 
tions of taut wires, bars, beams, rings, membranes, and plates; relation of v 'bratlon 
and noise; self-excited vibration; detection and measuring instruments, examples of 
diagnosis and preventive measures.
1163 1164  A P P L IE D  E L A S T IC IT Y .  Elective for graduates and qualified under­
graduates Continuing two terms. Credit three hours each term. Spring and fall 
terms respectively. Three recitations a week. Prerequisite for 116 3 , permission of the 
instructor for 1164, 116 3  and 1170  or a basic knowledge of Fourier series. Genera 
analysis of stress and strain, Airey’s stress functions in cartesian and polar co-ordin­
a t e s  trigonometric and strain energy methods; torsion of bars of arbitrary section, 
th e ’ membrane analogy, the Griffith-Taylor graphical method, effects of grooves, 
torsion of thin tubes, stress in thick cylinders and disks due to pressure, heating 
and rotation; beams on elastic foundations; revision of Castigl.anos theorem and 
virtual displacements, application to frameworks and rings, closed rings under 
hydrostatic pressure.
1165 T H E O R Y  O F  E L A S T IC  S T A B IL IT Y .  Elective for graduates and qualified 
undergraduates. Credit three hours. Three recitations a week. Mathematical ana ys.s 
of the conditions under which columns, beams, rings, tubes, thin plates, and th n 
curved shells may fail by general or local buckling. Applications to mechanical, civil, 
naval, and aeronautical structures.
1167 T H E O R Y  O F  P L A T E S  A N D  SH E LLS . Credit three hours. Spring term 
Three'recitations a week. Prerequisite, 115 5  or a knowledge of elementary differential 
equations and permission of the instructor. Historical introduction; differential equa­
tions for the deflection of a plate in cartesian and polar coordinates, methods of 
solution for cases of uniform and non-uniform thickness; Navier and Levy solutions 
for simply supported rectangular plate, rectangular plate with clamped edges 
temperature stresses; the membrane method of Marcus and applications, stran 
energy of a bent and stretched plate, application to large deflection theory, Foppls 
methods. Symmetrical deformation of cylindrical shells, temperature stresses, pressure 
vessels; buckling under radial pressure and end thrust; deformation of shells without 
bending, conical, ellipsoidal, and toroidal shells.
1168. A N A L O G IE S  IN  T H E  S O L U T I O N  O F  B O U N D A R Y  V A L U E  P R O B L E M S  
O F  E N G IN E E R IN G . Credit two hours. Spring term. One recitation, one laboratory 
a week. Elementary theory of photoelasticity. The membrane electrical potential and 
hydrodynamic analogies; X-ray diffraction and other methods of stress evaluation.
1170  A D V A N C E D  M E C H A N IC S . Credit three hours. Spring term. Three recita­
tions a week. Prerequisite 1155 . T he formulation and solution of problems in engi­
neering mechanics by vector methods, Lagrange’s equations, generalized coordinates, 
Fourier series. Conservative systems.
1 17 1  A D V A N C E D  M E C H A N IC S .  Credit three hours. Fall term. Three recitations 
a week. Continuation of 1170. Non-conservative systems, energy methods, impact 
loads, operational methods.
1172. S E L E C T E D  TO PIC S IN  A D V A N C E D  M E C H A N IC S .  Offered as required . 
C redit as arranged. Special studies in  selected topics.
1175. I N T R O D U C T I O N  T O  N O N -L IN E A R  M E C H A N IC S . C redit three  hours. 
Spring term . T h ree  recitations a  week. P rerequisite, a knowledge of elem entary 
ordinary  d ifferential equations. A study of the m ethods of analysis of the  non-linear 
electrical and  m echanical systems frequently  encountered  in  practice, including 
criteria  for stability  and  a com parison betw een linear and  non-linear m ethods. 
Em phasis will be placed upon  the  discussion of a nu m b er of problem s ra th e r th an  
upon th e  coverage of a  b road  field.
1181. AN ALYSIS  O F  C U R R E N T  L I T E R A T U R E  IN  A P P L I E D  M E C H A N IC S . 
O pen to g raduate  studen ts only. R egistration  by perm ission of in structo r only. 
C redit th ree  hours. Fall term . T h ree  recitations a week. Special tra in in g  in  the 
critical analysis and  in te rp re ta tio n  of technical papers curren tly  appearing  in  the 
field of app lied  m echanics. Evaluation  of assum ptions, procedures, an d  conclusions 
of such papers. T h e  p rep ara tio n  of critical discussions.
1198, 1199. P R O JE C T .  T o ta l credit 6 hours. W ork of the  n in th  and  ten th  terms 
in the  form  of projects to in tegrate  the  tra in ing  in  M echanical E ngineering when 
such work is done principally  in  the  field of Engineering Mechanics. H ours of credit 
given for each course will depend upon  the  am oun t and  quality  of the  work done 
each term .
E N G IN E E R IN G  M A T E R IA L S
Messrs. B U C H B IN D ER , G U N D ER , JEFFREY, MASON, M OYNIHAN, SACK
SLATE, ST U A R T, and  W IEG A N D T.
1201. E N G IN E E R IN G  M A T E R I A L S .  C redit th ree  hours. T h ree  lecture periods 
pe r week. Prerequisites, Chem istry 301 and  402, E ngineering Mechanics 1122. A 
lecture course trea tin g  the  physical and  electrical p roperties of engineering m a­
terials w ith special em phasis on  the  re la tion  of these p roperties to the  struc tu re  
of the  m aterials and  to th e ir form ing, working, h ea t trea tm ent, etc.
1202. A D V A N C E D  E N G IN E E R IN G  M A T E R I A L S .  C redit three hours. Fall term . 
P rim arily  for fifth-year students in  E ngineering Physics; others w ith  consent of in ­
structor. Discussion of a  nu m b er of special topics in  the  field of E ngineering M a­
terials such as plastic and  rheological properties; dielectric and  m agnetic behavior; 
sem iconductors; etc. Em phasis is given to the  in te rp re ta tio n  of the  phenom ena in 
ligh t of m odern theories in  physics of solids and  liquids, and cu rren t lite ra tu re  is 
included in  the assignments.
1211. M A T E R I A L S  O F  C O N S T R U C T IO N .  R equired  of all civil engineers. C redit 
three  hours. T w o recitations and  one laboratory  period  a week. Prerequisite, M e­
chanics 1153. A study of the basic chem ical and  physical p roperties of various engi­
neering  m aterials includ ing  cast iron, w rought iron, steel, a lum inum , m agnesium , 
stone, brick, tile, and  o th er bu ild ing  m aterials. L aboratory  testing of these m aterials 
so conducted as to emphasize bo th  the  techniques of testing and  the  evaluation  of 
fundam ental m ateria l properties. B ehavior of the  m ateria l b o th  as an  isolated 
elem ent and as a  s truc tu ra l com ponent. T ensile , compressive, torsional, shearing, 
and  flexure tests.
1212. M A T E R I A L S  O F  C O N S T R U C T IO N .  R equ ired  of all civil engineers. C redit 
three hours. One recita tion  an d  two laboratory  periods a week. Prerequisites, M ateri­
als 1211. Should be preceded by or taken concurrently  w ith  course 2715. A con tin u ­
ation  of course 1211 w ith  special em phasis on tim ber, cem ent, concrete, and  e le ­
m ental concrete s truc tu ra l mem bers. Em phasis is placed up o n  the  laboratory  studies 
of the fundam ental characteristics and  behavior of the m aterials.
1214. E N G IN E E R IN G  M A T E R I A L S  R E S E A R C H .  C redit one h o u r for forty hours 
of actual work. E ither term . A project may be sta rted  d u rin g  the  ju n io r year for
completion in the senior year. Prerequisites, courses 1211 and 1212 or their equiva­
lents. Special investigations of an advanced nature of the properties of structural 
units and the materials of construction. T he aim of the course is to secure results by 
proper investigational methods which are of the caliber and scope deemed essen­
tial for publication.
1215. M A T E R I A L S  S E M IN A R .  Elective. Open to specially selected seniors or 
graduate students. One to six hours credit. One one-hour period a credit hour. Ab­
straction and discussion of technical papers and publications in the materials field.
1216. S T R U C T U R E  A N D  P R O P E R T IE S  OF M A T T E R .  Credit two hours. Fall 
term. For graduate students in any branch of engineering. Prerequisite, permission 
of the instructor.
1221. E N G IN E E R IN G  M A T E R IA L S .  Credit three hours. Three lecture periods a 
week. Prerequisites, Physical Chemistry 402 or its equivalent. A lecture course in 
Engineering Materials dealing with the making, shaping and treating of metals and 
alloys and the effects produced thereby on their physical and mechanical properties 
which govern their adaptability for specific service requirements. Following the de­
velopment of the general principles involved, their specific application to iron and 
steel is examined and explained.
1222. E N G IN E E R IN G  M A T E R I A L S .  Credit three hours. T hree lecture periods a 
week. Prerequisites, Engineering Materials 1221 and Organic Chemistry 301 or their 
equivalent. A lecture course continuing the work of 1221 as applied to high alloy 
steels, tool and die steels, cast irons, the non-ferrous metals and alloys. T he effects 
of corrosion and tem perature on the properties of materials are discussed. Included 
in the course also are the following non-metallic materials: fuels and their com­
bustion, refractories, cementing materials and concrete, wood, rubber, plastics, and 
lubricants.
1223. E N G IN E E R IN G  M A T E R IA L S .  Credit three hours. Two lectures and one 
laboratory period each week. Prerequisites, Organic Chemistry, Chemistry 301, and 
Physical Chemistry, Chemistry 402. A study of the properties of ferrous and non- 
ferrous metals and alloys, and non-metallic materials such as cementing materials 
and concrete, plastics, wood, rubber, thermal and electrical insulating materials. 
Special attention will be given to electrical and magnetic properties. T he laboratory 
will illustrate materials testing, including mechanical and electrical properties of 
these materials.
1231. E N G IN E E R IN G  M A T E R I A L S  L A B O R A T O R Y  — M E T A L S  A N D  A LLO YS.  
Credit three hours. One lecture and one laboratory period each week. Prerequisites, 
Engineering Materials 1221 and Strength of Materials 1153. May be taken sim ultane­
ously with the latter course. , ,,
A course dealing with materials testing and the properties of metals and alloys. 
T he following types of tests with testing machines and strain measurement will be 
performed: tension, torsion, compression, bending, impact, fatigue, hardness and 
ductility T he relation between the properties, structure, selection, inspection and 
use of metals and alloys will be shown by the following experiments: carbon steels, 
cast irons, heat treatm ent, non-ferrous metals and alloys, metallography, spec- 
trography, radiography, and magnaflux.
1232. E N G IN E E R IN G  M A T E R I A L S  L A B O R A T O R Y  — N O N - M E T A L L I C  M A ­
T E R IA L S  Credit three hours. One lecture and one laboratory period each week. 
Prerequisites, Engineering Materials 1222 and 1231. A course dealing with materials 
testing and the properties, composition, selection and use of the following non-m etal­
lic materials: oils and lubricants, fuels (solid, liquid, and gaseous), plastics, wood, 
cementing materials, and concrete.
1233. E N G IN E E R IN G  M A T E R I A L S  L A B O R A T O R Y  — M A T E R I A L S  T E S T IN G .  
Credit three hours. One lecture and one laboratory period each week. Prerequisites,
M a teria ls  o f  C o n s tru c tio n  1255, 1256, a n d  S tre n g th  o f  M a te ria ls  1153 M av also  he 
tak en  sim u ltan eo u s ly  w ith  th e  la t te r  tw o courses 7 a ' S°  be
“ ,ing a n d " "  • *  oi
L a b o ra to ry  w ork  in c lu d es th e  s tu d y  o f c o n s tru c tio n , use, a n d  c a lib ra tio n  o f tes tin g  
m ach ines, th e  te s tin g  o f  re p re se n ta tiv e  m a te ria ls  in  ten s io n , to rsio n , b e n d in g  com  
p  ession, im p ac t, fa tig u e , c reep , a n d  h ard n ess ; m ag n e tic , m icroscopic  a n d  ra d io
K n g  S T *  Ph0,"'"““ 5  -
1251I  E N G IN E E R IN G  M A T E R I A L S  R E SE A R C H .  C re d it, fro m  o n e  to  th re e  h o u rs  
d e p e n d in g  u p o n  th e  h o u rs  o f  a c tu a l w ork , fo rty  h o u rs  o f w ork  b e in g  e q u iv a le n t to 
one c red it h o u r . P re req u is ite s , E n g in e e rin g  M a te ria ls  L a b o ra to ry  1231, 1232 o r  1233 
T h is  course  is o p e n  to  a  lim ite d  n u m b e r  o f sen io rs a n d  g ra d u a te  s tu d e n ts  w ho 
have show n su ita b le  p roficiency  in  th e  r e q u ire d  courses in  M ate ria ls  L a b o ra to rv  to
of ^ s t i r  t0 Carry ° n SPedal Pr° blemS and investiSations uncIer the supervision
A P P L IC A T IO N S  OF E N G IN E E R IN G  M A T E R IA L S .  C re d it th re e  h o u rs  
T w o  lec tu res  a n d  o n e  re c ita tio n  p e r io d  each  w eek. P re rec iu isite  1231 T t ; ,
M eu d ehaei|aPPliCati0nS ° £ Physital metallurgy to problems in engineering. T h L w d l 
nclude all processing operations including casting, mechanical working and heat 
reatment, and the subsequent inspection and use of ferrous and Z S o u s  metals 
oys. e significance and control of mechanical properties will be emphasized
h o u r s Y H T S M A T E R I A L ! .  Credit, front one^ to T r e e
hours, depending upon the hours of actual work, forty hours of work •
3 Thist0 r ° n e  CrCdit h ° Ur' P rC requ isites- E n g in e e rin g  M a te ria ls  1231, 1232, a n d  1233 
T h is  course  is o p en  to  a  lim ite d  n u m b e r  o f  sen iors a n d  g ra d u a te  s tu d e n ts  w ho
n h v s .V s T "  SU,I,tabl,e Proficiency in the required courses in engineering materials ™d 
p ysics to enable them, under staff supervision, to carry on special problems anH *
7  I T  M ,d  ° '  ; h e  p h ! l t o l  P r “ P " ' “  <* , „ a  heap p lic a tio n  o f  physica l m e th o d s  to  p ro d u c tio n  co n tro l.
!255 ! 256. M A T E R I A L S  OF C O N S T R U C T IO N .  P rim a rily  fo r s tu d e n ts  in  C hem i 
cal 3 iid  M e ta llu rg ica l E n g in e e rin g . C re d it th re e  h o u rs  each  te rm  T w o  term s 
L ec tu res . P re re q u is ite  o r  p a ra lle l course, P hysica l C h e m is try  403 404 
A n in tro d u c to ry  p re se n ta tio n  o f th e  n a tu re , p ro p e rtie s , t r e a tm e n t ' a n d  a n n li  
ca tions o f  th e  m o re  im p o r ta n t  m eta ls  a n d  alloys, in c lu d in g  ex trac tiv e  a n d  n W P  i 
m e ta llu rg y  a n d  b e h a v io r u n d e r  service c o n d itio n s  § M ,d pHyS1Cal
p l ^ “ a ^ ^ . in d U d in g  refraC t° rieS’ p — ive coatings, an d
enolog ica l c lassification  o f  p la s tic  b eh av io r; e x p e r im e n ta l p ro ced u res C o n d  i ’ e n °fm  
paSUC floW; s t« s s  d is tr ib u tio n  a n d  d isp lacem en ts, b o u n d a r ie s  b e tw een  p las ti'c .^W an d  
elastica lly  s tra in e d  reg ions. Physica l concep ts o f  p las tic ity ; sing le  crystals a n d  dis 
locations; r e la x a tio n  p h e n o m e n a ; g ra in  b o u n d a rie s ; m o b ility  of m olecu les in  p f a s S  
a n d  e lastom ers; p h e n o m e n a  a t  t ra n s itio n  p o in ts ; chem ical reac tio n s P=
COLLEGE OF ENGINEERING
Civil Engineering
Required courses in the Civil Engineering curriculum given outside the College of 
Engineering:
Chemistry 105, 106, 301, 402 (pp. 121-123)
Economics 107. Introduction to Economics (p. 1231 
Economics 203. Money, Currency, and Banking (p. 124)
English 111,112. Introductory Course (P- 1241
G eology  113. Engineering Geology (p. 124)
History 165, 166. Science in Western Civilization (p. 124)
IL R  293. Survey of Industrial and Labor Relations (p. 124)
Mathematics 161, 162, 163. Analytic Geometry and Calculus (p. 124)
DESCRIPTIVE GEOMETRY AND DRAWING
2001 D R A W IN G .  Credit three hours. Fall term. A course in the fundamentals 
of the graphic language as used in engineering. I t  is laid out to include the care 
and u sf of drafting instruments, freehand and technical sketching, and printj re­
production. Text: Engineering Drawing, Carter and Thompson. Messrs. J
H EW ITT, and others. . . . .  In
2002. D R A W IN G .  Credit three hours. Spring term. Prerequisite course 200L In ­
struction and drill in the fundamental conception of Descriptive Geometry, dea 
ing with the graphic solution of advanced space problems, both theoretical and 
practical This course develops a complete grasp of the principles of projection an 
gives further training in visualization. Practical Civil Engineering problems such as 
topographic mapping8 structural drafting, and charts and graphs are included in the 
course. Messrs. JENKINS, H EW ITT, and others.
2004 A D V A N C E D  D R A W IN G .  Elective for upperclassmen. Credit one to three 
hours Either term. Problems in concrete, structural, topographical, highway, and 
sanitary drafting; engineering drawings, rendered in color, to enable the student to 
supplement ordinary drawings with artistic representations, so portrayed as to be 
readily intelligible to non technical persons. Mr. JENKINS.
2005 C A R T O G R A P H Y .  Elective for upperclassmen. Credit three hours. Either 
term A study of the field of cartography, with particular attention to the principles 
of map projections, the conventions, scales, and construction of plammetric, p 
graphic and chorographic maps from survey notes and data from aerial photographs. 
Th!s is” a first course to combine photogrammetry and topographic surveying mto 
a practical course on map making and interpretation. Some work will be done with 
cartograms, science maps, block diagrams, scale models and globes.
2006 M A P  R E P R O D U C T IO N .  Elective for upperclassmen. Credit three hours. 
Either term. The preparation of map manuscripts and models for reproduction by 
both photographicand mechanical methods of duplication. T he various methods of 
map reproduction are studied, with sufficient general theory incorporated
an understanding of the principles involved. T he selection, evaluation, and organiza­
tion of cartographic material from ground and aerial surveys into map editions will 
assure the proper procedure to adopt for local circumstances.
SURVEYING
Messrs. McNAIR, SPRY, PESCE, and OTHERS.
2101 E L E M E N T A R Y  SU R V EYIN G .  Required of all freshmen in  Civil Engi­
neering Credit three hours. Fall term. One lecture-recitation and two field, compu­
tation, or mapping periods a week. Use and care of steel tape, level, transit and plane 
table; note keeping; fundam ental surveying methods; measurements of lines, angles, 
and differences of elevation; land surveying, areas and plotting. Text: Surveying  
Theory and Practice, Tracy.
2102. A D V A N C E D  SU R V EYIN G .  Required of sophomores in Civil Engineering. 
Credit three hours. Either term. T hree recitations a week. Prerequisite, 2101. City 
and mine surveying; elements of topographic, hydrographic, geodetic and photo- 
grammetric surveying; map projections; elements of practical astronomy. Text: 
Surveying Theory and Practice, Tracy.
2103. S U M M E R  SURVEY.  (Topographic, Hydrographic, Route, and Geodetic 
Survey Camp.) Required of all Civil Engineering students, following the sophomore 
year. Credit five hours. Field and office work six days a week. Attendance for five 
weeks. Date of beginning of the camp will be announced in the spring term. Pre­
requisites, 2110, 2102. Practical experience in surveying under field conditions. An 
extensive topographic survey with emphasis on transit-stadia and plane table-stadia 
methods is made and the corresponding map is drawn. A hydrographic survey of 
Cayuga Lake is executed and maps made. A complete route survey is made in ­
cluding reconnaissance, preliminary survey, paper location, and staking of the final 
line. All horizontal and vertical control surveys are executed according to present 
standards including base-line taping, triangulation with repeating and direction 
type optical-reading theodolites, precise traverse with subtense bar, and precise 
leveling. Astronomic observations for azimuth and position are made and results 
computed. Each student takes part in all branches of the work.
2105. L E A S T  SQUARES: A D J U S T M E N T  OF O B S E R V A T IO N S .  Elective for up ­
perclassmen and graduate students. Credit three hours. Spring term. T hree recita­
tions a week. T he course is designed for students who have experimental investi­
gations in view. T he fundamental principles of least squares with application to the 
adjustment of typical surveying work, such as leveling and triangulation. Applica­
tions are also made to problems in physics, astronomy, mechanics, etc., with some 
attention to the derivation of empirical formulae. Text; Practical Least Squares, 
Leland.
2107. GEODESY A N D  GEOD ETIC L A B O R A T O R Y . Elective for upperclassmen 
and graduates. Credit three hours. Lectures, reading, discussions, and laboratory 
work three periods a week. Prerequisite, consent of instructor. A course for the con­
sideration of special problems in geodetic work: precise leveling; deflection of the 
plumb line; figure of the earth, determination of gravity; isostasy; magnetic prop­
erties of the earth. Subject to arrangement to meet the special needs of students.
2109. M A P  P RO JE C TIO N S.  Elective for upperclassmen and graduate students. 
Credit three hours. Fall term. One recitation and two laboratory periods a week. 
T he theory of map projections. Construction of projections. Plane coordinate systems.
2110. R O U T E  SU R V E Y IN G .  Required of all Civil Engineering students. Credit 
two hours. Prerequisite, 2101. Recitations, covering the theories of simple, transition, 
and vertical curves, and the determination of earthwork volume are combined with 
appropriate field problems. T he paper location of a route is made on a given map. 
The profile of this location is drawn to serve as a basis for earth work computa­
tions. Text: Field Engineering,  Searles, Ives, and Kissam.
2120. V E R T IC A L  C O N T R O L .  Elective for upperclassmen and graduates. Credit 
three hours. Spring term. Prerequisite 2102. Lectures, reading, and field work. The 
basic principles of barometric, trigonometric, spirit, and electronic leveling. A study 
of hystersis and swing corrections in precision altimeters; the effect of meteoro­
logical conditions on barometric readings; the relationship of frequency of readings 
and horizontal and vertical locations of instruments on the computed elevations, 
using both the single-base and two-base method of observing. Brief study of new
instruments and methods of trigonometric and spirit leveling including the elec­
tronic elevation meter and radar altimeter. Determination of economic ^ a t 'o n sh ip s  
of vertical control methods to mapping scale particularly with respect to photo-
grammetric methods.
9121 E L E M E N T S  OF P H O T O G R A M M E T R Y .  Elective for upperclassmen and 
graduates Credit three hours. Fall term. Prerequisite, 2103. Lectures, recitation, 
fn d  laboratory work. A study of both principles and practice of terrestrial and 
aerial photogrammetric mapping. Aerial photographic mapping study mc udi g 
planning flights, control surveys, uncontrolled mosaics, radial-line control, simple 
stereo-pfotting instruments, parallax distortions, graphical tilt determ ination tn - 
metrogon charting, and economics. Both vertical and oblique methods are studied.
2122 AD V A N C E D  P H O T O G R A M M E T R Y .  Elective for seniors and graduates. 
C redit'three hours. Any term. Prerequisite, 2121. Lectures reading and UbonMxy 
work. An advanced study of photogrammetric principles including controlled 
mosaics, rectification, graphical, mechanical and analytical space orientation. T  
principles of many of the most recent photogrammetric plotters are studied to­
gether with the economic relation of these instruments to density of field control, 
office methods and personnel.
2123 S U R V E Y IN G  A N D  M A P P IN G  I N S T R U M E N T A T I O N .  Elective. G radu­
ates Credit three hours. Spring term. Prerequisite, 2121. Lectures and assigned 
reading. Independent study of some of the new developments in surveying, mapping 
and photogrammetric instruments including a brief historical sketch of instrum en­
tation, optical-reading levels and transits, electronic base line measurement p re­
cision altimeters, sonar equipment, equiangulator, odograph, photo-mapping device, 
and stereoscopic plotters such as the Multiplex, KEK, Kelsh, Mahan, and others 
T he course is intended to bring the student up-to-date on new instruments and 
methods and is revised continually to keep pace with the rapid developments in 
the field.
2142 GEOD ETIC  O R  P H O T O G R A M M E T R I C  E N G IN E E R IN G  R E S E A R C H  
E ither’term. Prerequisites will depend upon the line of work to be pursued. Special 
problems in least squares, reduction of triangulation, and photogrammetric surveying 
as may be arranged.
2143 S E M IN A R  I N  GEODESY O R  P H O T O G R A M M E T R Y .  One to six hours 
credit Open to specially selected seniors or graduate students. Abstraction and 
discussion of technical papers and publications in the geodetic or photogrammetric
field.
HYDRAULICS
Including Theoretical and Experimental Hydraulics and Hydraulic Engineering.
2301 E L E M E N T A R Y  FLU ID  M EC H AN IC S.  Fifth term. Credit three hours. Three 
recitations a week. Prerequisite, 1152. Dynamics of fluid flow, law of continuity, 
pressure variation, flow analysis, viscosity effects, s u r f a c e  resistance a n 'y o ir n  .e- 
sistance. Textbook: Fluid Mechanics,  Binder. Messrs. BOGEMA, PRIEST, REID,
and LYON. . .
2302 H Y D R A U L IC S .  Sixth term. Credit three hours. Two recitations and one 
laboratory period a week. Prerequisite, 2301. A correlation of existing hydraulic data 
and flow relations with the principles of fluid mechanics to provide the student with 
a practical means of attacking the common problems of flow of liquids. Considera­
tion is given to such control and measuring devices as the orifice weir Venturi meter 
and nozzle; flow in pipe systems; pressure waves; flow in open channels; turbines an 
centrifugal pumps. Messrs. BOGEMA, PRIEST, REID, and LYON.
2303 A D V A N C E D  H Y D R A U L IC S .  Elective. Credit three hours. Fall term. Three 
lectures and recitations a week. Prerequisite, 2302 (or 2331). T his course involves
more detailed and extended theory and application than the first course. Problems 
nsidered include stability of flotation, barometric leveling, fluids subject to ac-
jum p Mr! BOGEMA.SimilltUde” ^  hammer’ ^  Chan" el fl° W’ 3nd hydraulic
2304. H Y D R A U L IC  M E A S U R E M E N T S .  Elective. Credit three hours. Fall term
reauisUen 2302a F “  lab° rat° 7  ,0r coraPlu ing room and one lecture period. Pre- 
Pfinr t,,h ExPerlments involving current meters and floats in canal or river;
meters, and Ch“ istics in detaiI ° f nozzles, Venturi
2305. H Y D R O D Y N A M IC S .  Elective. Credit three hours. Spring term. Three reci­
tations a week. Prerequisite 2302 (or 2331) and Differential Equations Physical 
properties of fluids, equations of motion, circulation, irrotational motion, conformal
on submmerle°dn ’ lab° rat° ry methods for determining flow nets, pressure distribution 
on submerged surfaces vorticity, equations of viscous flow, separation, drag, turbu- 
lence, dimensional analysis and similitude. Mr. PRIEST.
2306. PUMPS A N D  T U R B IN E S .  Elective. Credit three hours. Spring term. Two
™ “ d ° "  . !° rat0ry. 0r computation period a week. Prerequisite, 2302 
(or 2331). Theory and characteristics of the hydraulic ram; reciprocating and centrif­
ugal pumps; impulse, reaction, and propeller type turbines; selection and testing 
of hydraulic machinery. Mr. BOGEMA. ^
2307. F L O W  I N  O P E N  C H A N N E LS.  Elective. Credit three hours. Two lectures 
and one computing period a week. Prerequisite, 2302. Uniform flow, gradually varied 
flow, rapidly varied flow, hydraulic jum p, waves, transitions, bends, obstructions 
steep slopes, spillways, energy dissipation, and hydraulic models. Mr. PRIEST. ’
2308. H Y D R A U L IC  M ODELS.  Elective. Credit three hours. Spring term. One
Th* * tW° , 7 ry ° r comPutinS periods a week. Prerequisite, 2302.
y and Practlcal use of models in designing hydraulic structures. Mr. REID.
2331. F LU ID  M EC HAN IC S.  Required for students in Mechanical and Electrical 
Engineering Credit three hours. Either term. Three recitations a week. Prerequisite 
Mechanics 1152. Statics, dynamics of fluid flow, law of continuity, energy equation’ 
turbulence, flow of compressible and incompressible fluids, impulse m o m en tu m  re­
lations, resistance of submerged bodies, lubrication, and hydraulic machinery. Several 
demonstration lectures are given to illustrate Fluid Mechanics principles. Textbook- 
Elementary F luid Mechanics, Vennard. Messrs. BOGEMA, PRIEST, REID, and
2342. H Y D R A U L IC  R E S E A RC H .  Elective. E ither term. Prerequisite, course 2302 
or equivalent. T he subject and scope of the investigations in experimental or 
theoretical hydraulics should be selected by conference at the beginning of the term 
if not previously arranged. I t is often desirable and is permissible for two students 
o work together on the same investigation. W ritten reports are required but the 
text need not be typewritten in thesis style. These reports are kept by the depart­
ment. In  most cases it is necessary to arrange a definite schedule for work in the 
laboratory to avoid conflicts. Messrs. BOGEMA, PRIEST, REID, and LYON.
2343. H Y D R A U L IC S  S E M IN A R .  Elective. Open to specially selected seniors or 
graduate students. One to six hours credit. Abstraction and discussion of technical 
papers and publications in the hydraulic field. tecnnical
2401. A PPLIED  H Y D R O L O G Y .  Credit two hours. Seventh term. Prerequisite 
Hydraulics 2301. Two lecture and recitation periods a week. The occurrence prop­
erties transformations, combinations, and movements of the waters of th e ’globe 
together with the processes of evaporation, condensation, precipitation, run-off and 
stream-flow are presented. Problems and demonstrations include measurement of 
stream flow, development and use of mass and duration curves for stream discharges,
determination of annual and monthly precipitation, maximum expected floods, and 
development of design criteria for hydraulic structures. Mr. LYON.
2402 H Y D R A U L IC  E N G IN E E R IN G .  Credit two hours. Eighth term. Two lectures 
a week. Prerequisite, Applied Hydrology 2401. An introductory course designed to 
give a comprehensive view of the Hydraulic Engineering field. Fundamental con­
cepts relating to the control of floods, the development of water power, the con­
struction of harbors and navigable channels, the planning of irrigation projects the 
establishment and operation of drainage districts, and the development of mult.ple- 
purpose projects are presented. Typical existing projects in each major section of the 
field are reviewed, the basic principles underlying their planning and development 
are given, as well as the general principles for their operation after they are con­
structed. Mr. LYON.
2403. H Y D R A U L IC  S T R U C T U R E S .  Elective. Credit three hours. Spring term. 
Three lecture and recitation periods each week. Prerequisite, Hydraulic Engineering 
2402 T he various types of hydraulic engineering structures required for the develop­
ment of water resources are presented. These include conveyance structures such as 
canals, pipelines, tunnels, and penstocks; diversion structures such as low dams, 
movable dams, and barrages; and storage structures such as concrete, rock-fill, and 
earth dams. T he basic considerations controlling the selection and use of each type 
of structure, their characteristics, design and operation, and their limiting dim en­
sions are given. Brief reports on typical projects are prepared from reviews of 
existing literature, and presented in class by the students. Mr. LYON.
2404 W A T E R  P O W E R .  Elective. Credit three hours. Fall term. Two lectures and 
one computing period each week. Prerequisite, Hydraulic Engineering 2402. History 
of water power development; hydrologic, hydraulic, and geologic studies of water 
nower sites- power output of streams; selection of turbines, power plant layout, and 
equipment; economic considerations; and preparation of engineering reports on 
water power development are presented. Problems cover determination of available 
power, selection of turbines, use of pondage and storage, development of load curves, 
and determination of annual power output.
2406 FLOO D C O N T R O L .  Elective. Credit three hours. Fall term. Two lectures 
and one computing period each week. Prerequisite, Hydraulic Engineering 2402. 
Analysis of general flood control problems; application of flood formulas; determ ina­
tion of design flood criteria; comparison of flood control methods; review of typical 
flood control projects; study of methods for determination of flood damage; and eco­
nomic analysis of proposed projects; and methods of operation during flood periods. 
Problems include determination of design floods by un it hydrograph methods, the 
routing of floods down natural channels; determination of levee locations; capacity 
of flood channels, and amount of storage required. Mr. LYON.
2410. E R O S IO N  A N D  S E D IM E N T A T IO N .  Elective. Seniors and graduates. Credit 
three hours. Either term. Prerequisites: Applied Hydrology 2401, Engineering Ge- 
oloev 113 T he hydraulic engineering aspects of erosion, sediment transportation 
and deposition, are included in this course. T he factors, such as type of soil, slope 
of land surface, intensity and duration of precipitation, land use, and land cover, 
that affect the amount of erosion are discussed. T he principles governing sediment 
transportation, such as the quality and quantity of sediment entering the stream, 
and the capacity of the stream to transport such material are studied. T he methods 
of measuring the quantity and quality of sediment in streams, of sediment in 
reservoirs T he problems of sedimentation encountered in irrigation, flood control, 
and navigation of rivers and harbors are discussed. T he characteristics of im portant 
sediment laden streams are considered in detail.
2411 R IV E R S  A N D  H A R B O R S .  Elective. Credit three hours. Fall term. Pre­
requisites, Hydraulics 2302 and Hydraulic Engineering 2402. Rivers: regimen of flow
£dshrdrfudyHflow: flood —changes of the shore; shore and harhnr im 6 atlonsh,Ps. effects of man-made 
2441 P R O JE C T  F , ! T  "  improvements, model studies. Mr. PRIEST.
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papers and publications in the hydraulic engineeringfie”  Se’eCted t6ChnicaI
SANITARY ENGINEERING
Messrs. GATES, GIFFT, and LYNCH.
ot *" <"
Prerequisite Chemistry 106. Introduction to ^ h ^ n a n lre '* h ^  0 n e .'aboratory a week, 
of microorganisms and their effect on ma nature, characteristics and activities
ro.es in the* tr a n s m is s io n ^ d iL te , in the cydes o ^ t Z T T ’ * *  
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with subject m atter considered in recitation and"8!™1th design and operation and 
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methods of microbiology with emphasis o n w e r h  ^  f" ndamentals and
Consideration is given to the nature and i bacteriology and aquatic biology, 
water quality and treatment and to the h "  nlkroo’ganisms associated with 
treatment processes! ^  bl0l°gy ° f se,f Pu»fication and of waste
2506. AD V AN C E D  W A T E R  SURREY  
and graduates. Credit three hours. . Pn "S course comprises a comprehensive
tion period a week. Prerequisite c o u rs2 5 0 £  C[uJ shing  safe water sup-
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2509. PUBLIC H E A L T H .  Elective “ 1 ^ , “  — » «
Engineering and students o u < ^ e  dm S c h o o l^  P ™ ° " s a w£ek M w  F 9.
three hours. Spring term. T h  transmission of disease and com-
A general course outlining basic pri p iQns of Federal, State, and Local
municable disease ‘^ ' ^ j j ^ ^ ^ m e n t a l  sanitation including water supply, 
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2510. E N V I R O N M E N T A L  ST V /Td reports, and recitations. Three
students. Credit three hours. public health engineering practice in the
periods a week. A course deah2 n ! ’d  Sanitatk,n L p ha L  is on the engineering 
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S p , « ™ di A t a X ° n “  4 h .e e  recitation, or lecture, a  -eeh . M W  F  9. Fail
el' n ' T h «  course deals with the pollution of surface, ground and tidal waters and 
with the public health, economic and legal problems connected with its control. 
Consideration is given to sources and types of pollution, forces of self purification, 
permissable pollution loading, pollution surveys, water quality standards, classifi­
cation of waters, water and sewage treatm ent processes, utilization and conservation 
of water resources.
2541. P R O JE C T.  Elective. Credit three hours. Either term. This course should be 
preceded by courses 2502 and 2503, or equivalent courses. T he purpose of the course 
is to teach methods of determining the capacity, basis of design, computations 
sketches, and general plans and profiles involved in the design of sewerage indus­
trial waste, and water treatm ent works. Problems may be elected such as the design 
of a separate or combined sewerage system, an intercepting sewer, a municipal or an 
institutional sewage treatm ent plant, a p lant for the treatm ent or disposal of an 
industrial waste, or a p lant for the treatm ent of an industrial, institutional or 
municipal water supply.
2542. S A N I T A R Y  E N G IN E E R IN G  R E SE A R C H .  E ither term. Prerequisites for 
work in this field will depend upon the particular problem to be pursued, bu t in 
general should include work in water analysis, bacteriology, and courses in Hydraulics 
and Sanitary Engineering dealing with the field in which the work is to be under­
taken Hours, credit for work, prerequisites, and other questions relating to con- 
templated research in this field will be arranged by conference.
2543. S A N I T A R Y  E N G IN E E R IN G  SE M IN A R .  Elective. Open to specially selected 
seniors or graduate students. One to six hours credit. Abstraction and discussion 
of technical papers and publications in the sanitary field.
TRANSPORTATION ENGINEERING
2602. T R A N S P O R T A T I O N .  Required of all Civil Engineering students. Elective 
for seniors and graduates. Credit three hours. Spring term. Lectures and recitations 
three hours a week. A course covering travel and transport agencies with special 
reference to their facilities, ownership, financing, regulation, and coordination A 
brief review of the development of transportation throughout the world is used as a 
background for an intensive study of the present situation in the various countries 
and comparison of the policies and practices in use. Particular attention is given to 
the various proposals designed to promote more efficient use of the various trans­
portation agencies in the United States by better coordination, pooling of facilities 
etc., and economic studies are made of some of the new projects which are under 
discussion. Mr. PERRY.
2603. R A I L R O A D  M A I N T E N A N C E  OF W A Y.  Elective. Seniors and graduates. 
Credit three hours. Fall term. Lectures and recitations three hours a week. Pre- 
requisite, course 2601. The subjects treated are track materials (with special reference 
to the section, method of manufacture, and composition of steel rails, to the eco­
nomics of tie preservation and the use of metal ties, and to the effect of quality of 
ballast upon maintenance); machine and other methods of grading for second track- 
drainage; track laying by both machine and hand methods, ballasting and bringing 
new track to line and grade; turnouts and switches; derailing switches; side tricks 
and yard tracks; sorting and terminal yards; track maintenance; track tools work 
trains; action of car wheels on curves; widening of gage; double tracking; separation 
of grades; and improvement in grades and alignment. Textbook: T ratm an, Railway  
Track and Maintenance. Mr. PERRY. y
2604 R A I L R O A D  O P E R A T I O N  A N D  M A N A G E M E N T .  Elective. Seniors and 
graduates. Credit three hours. Spring term. Lectures and recitations three hours a 
week. Prerequisite, course 2601. Under organization, the following subjects are 
treated: general principles underlying organization and the effect of each on ef­
ficiency; principal departments of railway service w ith a brief outline of the work 
of each; departmental and divisional systems of organization, with examples on 
various roads and discussion of adaptability of each. T he duties of officers and the 
work of the different departments are taken up in  considerable detail. T he most 
im portant laws affecting railroads are given in discussing the work of the legal de­
partm ent. Freight traffic, freight houses, classification yard, car service rules, ac­
counting, etc., are among the topics considered under operation. Signaling and in ter­
locking and train rules are also considered. Mr. PERRY.
2610. H I G H W A Y  E N G IN E E R IN G .  Required of all Civil Engineering students. 
Credit three hours. Two lectures, one computing period or field assignment each 
week. Prerequisite, 2110 and preceded by or taken concurrently with 2725. Design, 
construction and maintenance of highways and city streets. Location and alignment 
(aerial photographic methods included), width, capacity, and geometrical design 
based on traffic demands. Drainage, soils, stabilization, aggregates. Bituminous m a­
terials. Structures; traffic control; landscaping. Economics and administration. Con­
struction methods and equipm ent for grading and paving of low cost, flexible, and 
rigid pavements. Analysis and correction of characteristic pavement failures. Messrs. 
LEWIS, HODGE, and SPENCER.
2612. H I G H W A Y  L A B O R A T O R Y  -  B IT U M IN O U S .  Elective. Seniors and grad­
uates. Credit three hours. Spring term. Two laboratory periods a week. Prerequisite, 
course 2610 or may be taken concurrently with course 2610. Non-bituminous and 
bituminous materials are tested. Subgrade soils are sampled and their properties 
examined; subgrade stabilization admixtures are also tested and studied. Bituminous 
mixtures are designed, and their properties examined. Mr. LEWIS.
2613 H I G H W A Y  L A B O R A T O R Y  -  S T A B IL IZ A T IO N .  Elective. Seniors and 
graduates. Credit three hours. Fall term. Two laboratory periods a week. Prerequi­
sites, 2725 and 2610 or may be taken concurrently with course 2610. Non-bituminous 
a n d  bituminous materials are tested and their characteristics studied. Soils are 
sampled and examined, and investigations made of the behavior of mixtures of soils 
with bituminous and non-bituminous materials. Special investigations and tests are 
made to determine the properties of various combinations of materials and the effects 
of modifications in design. Messrs. BELCHER and LEWIS.
2614. A D V A N C E D  H I G H W A Y  E N G IN E E R IN G .  Elective. Seniors and graduates. 
Credit three hours. Spring term. Prerequisite, 2610. Part I.  Soils and subgrades. Sur­
veying sampling, compaction, and stabilization practices. Special problems in exca­
vation. Part II. Design and construction of base and surface courses for flexible pave­
ments. Part I II .  Design and construction of rigid pavements. Part IV.  Highway plan­
ning. Urban route selection, geometrical design; design of regional systems of high­
ways, freeways, and parkways. Messrs. LEWIS and HODGE.
2617. A I R P O R T  E N G IN E E R IN G .  Elective. Seniors and graduate students. Credit 
three hours. Fall term. Two recitations and one computing period a week. Pre­
requisite, 2610 and 2725. T he location, design, construction, and maintenance of 
airports. Mr. HODGE.
2618. L O W  C O ST ROADS.  Elective. Seniors and graduate students. Credit three 
hours. E ither term. Prerequisite, course 2610 or its equivalent. Study of economic 
importance of routes and selection of (farm-to-market) roads to be improved; lo­
cation and design; subgrade soils and stabilization of subgrade soils by use of 
admixtures, chemicals, and bituminous materials; drainage structures; bituminous 
treatments and bituminous mats for stabilized subgrades. Survey of the experimental 
work in the use of materials and design and construction of low cost roads. Mr. 
BELCHER.
2620. TR A FF IC  E N G IN E E R IN G .  Elective. Credit three hours. Three recitations 
a week. Prerequisite, 2610. City and highway traffic surveys. Accidents, congestion,
delay, speed, volume, density, parking, channelization, lighting. Traffic control and 
routing. Signs, signals, and markings. Regulation; truck and bus units as traffic ele­
ments. Urban traffic consideration in city planning. Driver reactions and habit p a t­
terns; design of safety features and effectiveness of signs. Also air traffic for those 
specializing in  airports. Mr. LEWIS.
2621. E N G IN E E R IN G  I N T E R P R E T A T I O N  OF A E R I A L  P H O T O G R A P H S .  
Elective. Credit three hours. Two recitations and one computing period a week. 
Prerequisites, 2610, 2725. A study of the soil and rock areas of the United States and 
the patterns that they present in aerial photographs. Fundamental elements of soil 
patterns are analyzed to perm it determination of soil texture, type of bedrock, and 
drainage properties. Special emphasis is placed on the interpretation of engineering 
information dealing with construction, excavation, clearing, water supply, drainage 
requirements, and foundation problems. Messrs. BELCHER and HODGE.
2641. P R O JE C T.  T R A N S P O R T A T I O N  E N G IN E E R IN G .  Elective. Credit three 
hours. E ither term. Projects in the various fields of transportation, advanced aerial 
photographic studies, and traffic engineering may be developed by conference be­
tween professors and students. Projects may involve integrated planning or design 
drawing upon several fields of interest or they may concentrate upon special sub­
jects. Adequate facilities, material, and sources of data are necessary to a satisfactory 
project.
2642. T R A N S P O R T A T I O N  E N G IN E E R IN G  R E SE A R C H .
(a) R A I L R O A D  E N G IN E E R IN G .  E ither term. Special problems in the economics 
of location, construction, maintenance, and operation of railroads, comparison of 
transportation agencies, traffic studies, and economics of various systems of transport. 
Mr. PERRY.
(b) H I G H W A Y  E N G IN E E R IN G .  E ither term. Prerequisites, courses 2610 and 
2614. Studies of traffic and traffic regulation and legislation may be made. T he field 
of economics of highway engineering offers a wide variety of problems. Laboratory 
investigations of subgrade soil, subgrade stabilization, and the effects of modifications 
in design of bituminous and non-bituminous mixtures provide a wide range of 
topics for research. Messrs. BELCHER, LEWIS, and HODGE.
STRUCTURAL ENGINEERING
2701. E L E M E N T A R Y  S T R U C T U R A L  A N A L YSIS .  Required of all Civil Engi­
neering students. Credit three hours. Two recitations and one problem period a 
week. Prerequisite, 1153. A first course in structural theory. Determination of re­
actions, and internal forces and moments in beams, girders, trusses, and three-hinged 
arches due to stationary and moving loads. Use is made of graphical and analytical 
methods, and of influence lines. Analysis of simple gravity structures. Messrs. Mc- 
GUIRE and W INTER.
2702. E L E M E N T S  OF T IM B E R  A N D  S T E E L  DESIGN.  Required of all Civil 
Engineering students. Credit three hours. Three problem periods a week. Pre­
requisite, 2701. Characteristics, properties and mechanics of timber. Grading and 
working stresses. Design of timber members and connections. Partial design of 
timber roof truss. Design of single steel members, and riveted and welded con­
nections. Partial design of riveted and welded roof trusses. Messrs. BURROWS, 
FISHER, and McGUIRE.
2703. M E T A L  S T R U C T U R E S .  Required of all Civil Engineering students. Credit 
three hours. One recitation and two problem periods a week. Prerequisites, 1134 and 
2702. Mechanical properties of metals and their relation to structural design. Strain 
hardening, stress concentration, and fatigue of metals. Technology, properties, and 
effects of welding. Structural alloy steels and non-ferrous metals. Partial design of
plate girder bridge and building frames. Methods of fabrication and erection of 
steel structures. Messrs. BURROWS, FISHER, and McGUIRE.
2704. S T A T I C A L L Y  I N D E T E R M I N A T E  S T R U C T U R E S .  Required of all Civil 
Engineering students. Credit three hours. Two recitations and one problem period 
a week, n o t e :  Students intending to take elective courses in structures in the 9th and 
10th terms should register for this course in their 8th term or earlier. Prerequisite, 
2701, 2702 and 2715. Common methods of structural analysis applied to continuous 
beams, rigid frames, indeterm inate trusses. Deflections of trusses. Use of influence 
lines in design. Design problems, including a building frame. Messrs. FISHER and 
MAINS.
2706. S T E E L  BU ILD IN G S.  Elective for seniors and graduates. Credit three hours. 
T hree two-hour periods a week. Prerequisite, courses 2702 and 2703. Design of steel 
frame building with traveling crane of the prevailing type used for power house, 
shop, or warehouse construction. Maximum stresses are obtained for all members by 
combination of various loads. T he design includes columns, column footings, crane 
runways, partial design of bridge crane, girts, location, num ber and size of windows. 
Detail drawings. Textbook: Ketchum, Steel M i l l  Buildings.  Mr. BURROWS.
2707. S T E E L  H I G H W A Y  BRIDGES.  Elective for seniors or graduates. Credit three 
hours. Three two-hour periods a week. Prerequisites, courses 2702 and 2703. Com­
plete design of a three lane truss bridge with cantilever sidewalks or of a three 
hinged spandrel braced arch bridge using either reinforced concrete slab or steel grid 
for the floor. Determination of deflection both analytically and graphically, amount 
of camber to be used and in case of the truss span, thickness of various wedges to 
be used on erection bents. Reference book: Johnson, Bryan, and T urneaure, Modern  
Framed Structures, Volume III. Mr. BURROWS.
2708. I N V E S T I G A T I O N  A N D  R A T I N G  OF E X I S T I N G  S T E E L  S T R U C T U R E S .  
Elective for seniors and graduate students. Preferably first term. Credit three hours. 
Hours as assigned. Prerequisite, courses 2702, 2703. T he complete measurement of 
span and length of members of an existing steel bridge or other structure in order to 
determine size and weight of structural shapes and reduced sections due to corrosion. 
Determination of deflection, dead load stresses, and allowable stresses in individual 
members and from this data determination of safe capacity or rating of structure as 
governed by the weakest member. Mr. BURROWS.
2709. A D V A N C E D  S T R U C T U R A L  A N AL YSIS .  Elective for graduate students. 
Advanced undergraduate students by special permission. Credit three hours. Three 
periods a week. Prerequisite, 2704 or satisfactory examination. Review and critical 
comparison of fundam ental methods for the solution of statically indeterm inate 
structures and extension to more involved problems. Column analogy, members of 
variable cross-section, secondary stresses, wind stresses, Vierendeel trusses. Use of 
influence lines, numerical methods and model analysis for design. Design problems. 
Textbook: Statically Indeterminate  Structures, by Maugh. Mr. MAINS.
2710. S T R E N G T H  OF S T R U C T U R E S .  Elective for graduate students and ad­
vanced undergraduate students. Prerequisite, 2704 (can be taken concurrently). 
Credit three hours. Three recitations a week. Analysis of two- and three-dimensional 
stress and strain. Theories of failure of ductile and brittle  materials. Strain energy 
methods applied to bending, shear, buckling, and impact. Structural materials under 
load, strain hardening, residual stresses, hysteresis, stress concentration, alternating 
stress. Design for fatigue. Stresses beyond the elastic limit. Plastic or ultim ate design 
of steel and reinforced concrete structures. Critical discussion of current design 
specifications. Mr. W INTER.
2711. B U C K L IN G  OF S T R U C T U R E S .  Elective for graduate students. Advanced 
undergraduate students by special permission. Prerequisite, 2710 and 1145 or equiva­
lent. Credit three hours. Three recitations a week. Analysis and design involving
6 a, t  Stf  uy' .termination of buckling loads and maximum stresses of columns 
with and without initial crookedness and eccentricity. Solid and open web columns 
with variable cross-section. Beam columns. Lateral strength of unbraced beams.
uckling loads and ultim ate strength of thin, compressed plates. Design of thin- 
W INTER structures- Critical discussion of current design specifications. Mr.
27i 2. T A N K S  A N D  BINS.  Elective for graduate students. Advanced undergraduate 
students by special permission. Prerequisite, 2704 and 1145 or equivalent. Credit three 
hours. Three recitations a week. Analysis and design of domes, tanks, reservoirs, 
bunkers, bins, and long-span roofs in reinforced concrete (plain and prestressed). 
Methods of analysis include theory of plates and shells, advanced beam theory 
hipped plate construction. Mr. W INTER.
2715. R E IN F O R C E D  C O N C R E T E  DESIGN.  Required of all Civil Engineering 
students. Credit three hours. Either term. One lecture and two problem periods a 
veek. Prerequisite, 2701. A first course in reinforced concrete. Elementary theory of 
reinforced concrete is applied to rectangular beams, slabs, T-beams, beams rein­
forced for compression, columns, and footings. Shear, diagonal tension, and direct 
stress combined with flexure are treated. Several design reports are required which 
include reinforcement drawings, schedules, and formwork. Textbook: U rquhart and 
m aim  Design of Concrete Structures. Messrs. BIJLAARD, BLEVINS, and
2716. A D V A N C E D  R E IN F O R C E D  C O N C R E T E  DESIGN.  Elective for seniors and 
graduate students. Credit three hours. Fall term. Three two-hour periods a week 
w a T T I T h  Problems ln: combined footings, counterfort retaining
bleVins! highway brid8e> singlespan fixed arch- Messrs
2717 R E IN F O R C E D  C O N C R E T E  BRIDGES.  Elective for seniors and graduate
2715 ^nd 2704 UThW°H T " °  two and-one-half-hour periods a week. Prerequisites, 
2715 and 2704 The design of various reinforced concrete bridges according to current 
specifications Single span and multispan slab, through and deck girder, culvert, and 
rigid frame bridges are included. Consideration is given to the preliminary plan- 
nmg phase of design projects. Mr. FISHER.
2720. F O U N D A T IO N S .  Required of all Civil Engineering students. Credit three 
hours. Two lectures and one computing period a week. Prerequisites, 2715, 2725 
Study of the structural problems encountered in foundation work. Retaining walls 
sheet piling, spread footings, piles, piers, abutm ents, cofferdams, caissons, under-
Menni^FISHER and^MA^NS6^ ^ 0" ' Ana* > *  and De^ >  Andersen.
2725. E L E M E N T S  OF SOILS E N G IN E E R IN G .  Required of all students in Civil 
Engineering Credit three hours. E ither term. Two lectures and one laboratory 
period a week. Prerequisites, Geology 113, 1153, 2301. T he elements of the formation 
and composition of soil, its fundam ental properties, and its behavior as an engineer­
ing material. Instruction in principles of soil identification and classification basic 
terminology and soil characteristics such as gradation, permeability, compressibility 
consolidation, and shearing strength with applications to simple problems of seepage, 
settlement, bearing capacity, stability of earth slopes. Theory of lateral earth pres­
sure. Discussion of methods and equipm ent for soil exploration. Laboratory tests for 
experimental determination of above mentioned soil characteristics and evaluation 
and use of data. Mr. HOUGH.
2726 SOILS E N G IN E E R IN G  T H E O R Y .  Elective for seniors and graduate stu­
dents. Credit three hours. Fall term. Three lectures a week. Prerequisite, 2725. 
Principles of mechanics and strength of materials relating to typical soils engineering 
problems and the fundam ental physical and chemical characteristics of soil which
affect their application. Methods for determining the distribution of stresses in ­
duced in semi-infinite soil masses by surface and body forces, variation of stress at 
a point and the Mohr theory of rupture. Composition, structure, and stress-strain 
characteristics of soil. Calculation of the amount and rate of settlement of structures, 
the stability of earth slopes and of embankment foundations. Basic principles of 
flow of water through soil, flow net construction, rate of seepage and effect of seep­
age on stability of structures. Lateral earth pressure theory. Mr. HOUGH.
2727. A PP LIE D  SOILS E N G IN E E R IN G .  Elective for seniors and graduate stu­
dents. Credit three hours. Spring term. Two lectures and one long period a week. 
Prerequisite, 2726. Application of soils engineering theory to problems. Planning 
and conduct of subsurface investigations for various types of work, determination 
of significant physical and chemical soil characteristics by test or other means in ­
cluding appropriate laboratory exercises, analysis of actual designs of proposed 
structures for prediction of settlement, stability, rate of seepage or other service 
requirements, methods for inspection and control of earthworks construction, selec­
tion and placement of materials, compaction and stabilization. Mr. HOUGH.
2731. E L E M E N T S  OF S T R U C T U R A L  E N G IN E E R IN G .  Elective for non-Civil 
Engineering students. Credit two hours. One lecture and one computing period a 
week. Analysis and design of structural members and connections: steel, timber, re­
inforced concrete, simple foundations. Textbook: Elementary Structures, Cissel. 
Mr. FISHER.
2741. P R O JE C T.  Elective. Either term. Prerequisite, courses 2702, 2703, and 2715. 
T he student may select a problem such as the following: (a) an arch bridge, (b) a 
cantilever bridge, (c) a rigid frame bridge, (d) a special problem in steel or concrete 
building design, (e) the design of any other structure of particular interest to the 
student provided he has had the proper preparation for such design. T he work is 
submitted in the form of reports. Drawings of typical details must accompany re­
ports. T he STAFF.
2742. S T R U C T U R A L  E N G IN E E R IN G  R E SE A R C H .  Any term. Students wishing 
to pursue one particular branch of structural engineering further than can be done 
in any of the regular courses may elect work in this field. "The prerequisite courses 
depend upon the nature of the work desired. T he work may be in the nature of an 
investigation of existing types of construction, theoretical work with a view to 
simplifying present methods of design or proposing new methods, or experimental 
investigation of suitable problems. T he STAFF.
2743. S T R U C T U R A L  E N G IN E E R IN G  S E M IN A R .  Elective. One to six hours 
credit. Open to specially selected seniors or graduate students. Preparation and 
presentation of topics of current interest in the field of structures for informal 
discussion.
SPECIAL AND GRADUATE COURSES
2801. THESIS.  Elective. Seniors. Credit three or more hours. Either or both terms. 
The thesis gives the student an opportunity to work out a special problem or to 
make an engineering investigation, to record the results of his work, and to obtain 
academic credit for such work. Registration for thesis must be approved by the 
professor in charge at the beginning of the semester during which the work is to 
be done.
SPECIAL NOTE
Individual courses may be arranged to suit the requirements of graduate students. 
These special courses are intended to be pursued under the immediate direction of 
the professor in charge, the student usually being free from the restriction of the 
classroom, and working either independently or in conjunction with others taking 
the same course.
ADMINISTRATIVE ENGINEERING
2901. C O N S T R U C T IO N  M E T H O D S .  Required of all Civil Engineering students. 
Credit three hours. Lectures and recitations three hours a week. A fundamental 
course designed to acquaint the student with the financial and economic principles 
underlying construction enterprises, both public and private; and with the agencies 
— money, men, materials, and machines — utilized in carrying out construction 
projects, and their correlation and control. Methods and processes of construction 
with special attention to the equipm ent required and its adaptability to various 
kinds of work. Problems and reports on references to periodical literature are re­
quired of all students. Messrs. CRANDALL and PERRY.
2902. E N G IN E E R IN G  L A W .  Required in fourth year. Credit three hours. Either 
term. Lectures and recitations three hours a week. An introductory course in the 
laws of contract, tort, agency, real property, water rights, form of business organiza­
tion, sales, and negotiable instruments; special emphasis on contract documents 
required on construction work; collateral topics such as workmen’s compensation, 
mechanics’ liens, bankruptcy, wills, western water law, and patent law are also in ­
cluded. Textbook: Contracts in Engineering,  Tucker. Messrs. THA TCH ER, CRAN­
DALL, PERRY, and GEBHARD.
2903. ECONOM ICS OF E N G IN E E R IN G .  Required in the fifth year. Credit three 
hours. Either term. Three recitations a week. Prerequisites, 2901 and 3231. The 
economic aspects of engineering and the application of principles of management to 
the work of the engineer; economic selection of materials, equipment, and struc­
tures; studies for the replacement of existing units; plant layouts; public works 
economy; the technique of estimating quantities and costs for various types of 
engineering projects. Messrs. THATCHER, CRANDALL, and GEBHARD.
2904. PUBLIC A D M I N I S T R A T I O N .  Required in fifth year. Credit three hours. 
Either term. Lectures and recitations three hours a week. A course to acquaint the 
prospective city engineer, superintendent of public works, city manager, or executive 
engineer in charge of various government bureaus or departments with the ad­
ministrative problems he must face in addition to strictly technical engineering 
duties. Budgets, controlling legislation, civil service regulations, city planning, and 
public administration practices are included. Mr. CRANDALL.
2905. V A L U A T I O N  E N G IN E E R IN G .  Elective for fourth- and fifth-year students. 
Credit three hours. Lectures and recitations three hours a week. Prerequisites, Con­
struction Methods, Accounting, Engineering Law or concurrently therewith. Theory 
and practice of valuation for purposes of utility rate making, purchase or sale, 
eminent domain or condemnation cases, securities, bank loans and mortgages, in­
surance, uniform systems of accounting, and improved management. Mr. CRAN­
DALL.
2906. A D V A N C E D  E N G IN E E R IN G  L A W .  Elective for fourth- and fifth-year 
students. Credit three hours. Lectures and recitations three hours a week. Prerequi­
site, Engineering Law 2902. An extension, by the use of case material, of some of the 
legal principles covered in Course 2902, particularly the laws applying to the various 
phases of construction contracts and employer-employee relationships; additional 
fields included are suretyship, insurance, bailments, and conditional sales. T ex t­
book: Law for Engineers and Architects,  Simpson and Dillavou. Messrs. THA TCH ER 
and GEBHARD.
2907. C O N S T R U C T IO N  M A N A G E M E N T .  Elective for fourth- and fifth-year stu­
dents. Credit three hours. Lectures and recitations three hours a week. Prerequisites, 
Construction Methods, Economics of Engineering, Accounting. Planning and oper­
ation of construction projects by the civil engineer, including coordinated organi­
zation of men and machines, scheduling and estimating, purchasing, selection and
training of men, operation and maintenance of equipm ent, cost keeping and reports, 
pay systems, accident prevention, and other related factors. Mr. CRANDALL.
2941. P R O JE C T.  A D M I N I S T R A T I V E  E N G IN E E R IN G .  Elective. Credit three 
hours. E ither term. The student may select a project involving the design, planning 
and construction of any private or public engineering work which is of particular 
interest to him, with special emphasis upon the legal, financial and management 
aspects.
2942. A D M I N I S T R A T I V E  E N G IN E E R IN G  R E S E A R C H .  E ither term. Special 
problems relating to the economic, legal, and financial aspects of engineering con­
struction projects, management of public works and appraisals. Messrs. THA TCH ER, 
CRANDALL, and GEBHARD.
2943. A D M I N I S T R A T I V E  E N G IN E E R IN G  S E M IN A R .  Elective. One to six hours 
credit. Open to specially selected seniors or graduate students. Abstraction and 
discussion of technical papers and publications in  the field of administrative 
engineering.
Mechanical Engineering
N U M B E R IN G  SYS T E M  I N  T H E  SC H O O L OF M E C H A N IC A L  E N G IN E E R IN G .  
T he first digit (3) of the num ber designates the School of Mechanical Engineering, 
the second digit indicates the departm ent in the school, and the th ird  and fourth 
digits constitute the course numbers w ithin the departm ent. The courses in Aero­
nautical Engineering fall under the Graduate School of Aeronautical Engineering. 
Departm ent numbers are: O, General; 1, Engineering Drawing; 2, Industrial and 
Engineering Administration; 3, Machine Design; 4, Materials Processing; 5, Heat- 
Power Engineering; 7, Automotive Engineering. T he following are the numbers of 
the service courses: Mechanics, 1100 and up; Engineering Materials, 1200 and up. 
T he courses in Aeronautical Engineering have 7 as the initial digit.
T he courses in Mechanical Engineering are listed under the following headings: 
Automotive Engineering, Drawing and Descriptive Geometry, Heat-Power Engineer­
ing, Industrial and Engineering Administration, Machine Design, Materials Proc­
essing.
Required courses in the Mechanical Engineering curricula given outside the En­
gineering College:
Chemistry 105, 106. General Chemistry (p. 121)
Chemistry 301. Introduction to Organic Chemistry (p. 122)
Chemistry 402. Introduction to Physical Chemistry (p. 123)
Economics 107. Introduction to Economics (p. 123)
English 111, 112. Introductory Course (p. 124)
History 165, 166. Science in Western Civilization (p. 124)
Mathematics 161, 162, 163. Analytic Geometry and Calculus (p. 124)
Physics 115. Mechanics (p. 125)
Physics 116. Wave Motion, Sound, and H eat (p. 126)
Physics 117. Electricity and Magnetism (p. 126)
Physics 118. Physical Electronics and Optics (p. 126)
Psychology 101. Psychology for Engineering Students (p. 127)
Public Speaking 105 (p. 128)
Required courses in Mechanics of Engineering, Strength of M aterials, and Engineer­
ing Materials are described on pages 68-73.
GENERAL
3051. A.S.M.E. S T U D E N T  B R A N C H .  Credit one hour. Students who have com­
pleted at least two terms in the School of Mechanical Engineering are urged to 
become members of the Cornell Student Branch of the American Society of Me­
chanical Engineers. The meetings of the Society, however, are open to all. A ttend­
ance at any fourteen Student Branch meetings entitles the member to one hour 
elective credit; however, only one elective hour may be earned in this manner. Ap­
plication for membership should be made in  October of each year at the A.S.M.E. 
office, West Sibley Basement, or to the Honorary Chairman of the Student Branch, 
E. B. WATSON, Associate Professor of Mechanical Engineering.
DRAWING AND DESCRIPTIVE GEOMETRY
Messrs. BAIRD, CLEARY, MORDOFF, and SIEGFRIED.
3111. D R A W I N G  A N D  D E S C R IP T IV E  G E O M E T R Y .  Credit three hours. Fall 
term. One recitation and two drawing periods a week. Studies in subject m atter 
prerequisite to professional application of Mechanical Drafting. Lettering, deline­
ation, Mongean descriptive geometry, and pictorial representation.
3112. BASIC M E C H A N IC A L  D R A F T IN G .  Credit three hours. Spring term. One 
recitation and two drawing periods a week. Prerequisite, course 3111. Studies in 
professional techniques for applying drafting fundamentals to the creation, expres­
sion, and interpretation of specifications for mechanical anatomy. Layout and detail 
drafting practice and related studies of mechanical anatomy, drafting standards, 
drawing interpretation, tracing, and sketching.
3114. D R A W IN G  A N D  D E S C R IP T IV E  G E O M E T R Y .  Credit two hours. Fall 
term. One recitation and one drawing period a week. Studies in subject m atter 
prerequisite to professional application of Mechanical Drafting. Lettering, deline­
ation, descriptive geometric anatomy, pictorial representation, and tracing.
3115. BASIC M E C H A N IC A L  D R A F T IN G .  Credit two hours. Spring term. One 
recitation and one drawing period a week. Prerequisite, 3114. Studies in professional 
techniques for applying drafting fundamentals to the creation, expression, and 
interpretation of specifications for mechanical anatomy. Layout and detail draft­
ing practices and related studies of mechanical anatomy, drafting standards, drawing 
interpretation, and sketching.
3116. F R E E H A N D  A N D  P ER SP E C T IV E  D R A W IN G .  Elective. E ither term. Credit 
two hours. Two drawing periods, including lectures and demonstrations, a week. 
Prerequisites, courses 3111 and 3112 or equivalents. Freehand sketching, parallel 
projection, perspective drawing, with engineering application. Production illustra­
tion.
3117. D R A W IN G  A N D  D E S C R IP T IV E  G E O M E T R Y .  Credit two hours. Fall 
term. Two drawing periods, including lectures, a week. Content similar to 3114.
3118. BASIC M E C H A N IC A L  D R A F T IN G .  Credit two hours. Spring term. Two 
drawing periods, including lectures, a week. Prerequisite, 3117. Content similar to 
3115.
3131. M E C H A N IC A L  D R A F T I N G  R E S E A R C H  A N D  D E V E L O P M E N T .  Credit 
to depend upon hours of actual work. Elective any term for limited num ber of 
qualified seniors and graduates. Special problems and investigations in the subject 
matter, tools, materials, and processes of Mechanical Drafting.
3198, 3199. P R O JE C T.  Total credit 6 hours. These course numbers are assigned 
to cover work done during the last undergraduate year on a project in the field of 
Engineering Drawing. T he credit hours given for each course will depend upon the 
amount and quality of the work done each semester.
Messrs. ALLEN, LOBERG, McGARRAH, McKENNA, MILLARD, SAMPSON,
SAUNDERS, SCHULTZ, and W HITE.
3231. P RIN C IP LE S  OF I N D U S T R I A L  A C C O U N T IN G  A N D  C O ST  F IN D IN G .  
Credit three hours. Two recitations and one computing period a week. A basic 
course in the principles of industrial accounting including controlling accounts, 
special journals and ledgers, voucher system, and manufacturing cost systems.
3232. P E R S O N N E L  M A N A G E M E N T .  Credit three hours. Two lectures and one 
recitation a week. Prerequisites, 3235 and 3241 or consent of the instructor, junior 
standing. This course involves an investigation and evaluation of the techniques 
used in the handling of personnel functions. T he major topics are selection and 
evaluation of the employee, job analysis, job rating, training, and motivation as well 
as the organization of the personnel departm ent and its relationship to other de­
partments in an industrial organization.
3233. R E P O R T  W R I T I N G .  Credit one hour. One recitation a week. Elective for 
engineering students only. T he organization of engineering material into concise 
written form. This course covers the preparation of engineering reports including 
organization, description of apparatus and procedures, the graphical presentation 
and summary of results. I t will also include a discussion of business letters of special 
interest to engineers.
3235. I N D U S T R I A L  O R G A N I Z A T I O N  A N D  M A N A G E M E N T .  Credit three 
hours. T hree lectures a week. An introductory course in the field of industrial m an­
agement. T he course starts with the industrial revolution and deals briefly with the 
principles of mass production, types of business enterprises, and the location and 
growth of industry. Then, in somewhat more detail are discussed the organization of 
the p lant facilities and the p lant personnel w ith special emphasis on the layout 
of the plant, types of organizational control, production control, personnel func­
tions, motion and time study, and wage payment systems. This course differs from 
3236 (see below) in  tha t it  includes a discussion of types of business enterprises, 
the major functions of the personnel departm ent, and covers wages systems in more 
detail. I t  does not go into as much detail on production control and does not include 
any discussion of cost and budgeting problems.
3236. O R G A N I Z A T I O N  A N D  M A N A G E M E N T  OF P R O D U C T IO N .  Credit three 
hours. Three lectures a week. An introductory course in  the field of industrial m an­
agement covering Organizational Structure, including types of organization and a 
discussion of the organization of specific companies; Production Control, including 
layout, materials handling, planning, scheduling, routing, dispatching, and in ­
spection; W orker Productivity, including motion study, time study, job evaluation 
and incentive wage plans; and a brief discussion of problems in engineering economy. 
This course is offered specifically for the School of Industrial and Labor Relations 
students. Engineers may not register for this course. O ther students may register only 
by permission of the instructor.
3241. E L E M E N T A R Y  I N D U S T R I A L  S T A T IS T IC S .  Credit three hours. Two 
recitations and one computing period a week. Prerequisite, Calculus. T he techniques 
of statistical analysis as applied to engineering and industrial problems. Includes 
elementary probability, averages and measures of variation, inference, large sample 
theory, some aspects of small sample theory, correlation, index numbers and busi­
ness series.
3242. S T A T I S T I C A L  Q U A L I T Y  C O N T R O L .  Credit three hours. Two recitations 
and one computing period a week. Prerequisite, 3241 or equivalent. Study of basic 
statistical applications in the field of industrial production, inspection, and ex­
perimentation. Various sampling, control, and inspection problems are studied with
special reference to practical applications. Underlying theory, assumptions, and 
limitations are presented.
3247. P RIN C IP LE S  OF C O ST C O N T R O L .  Credit three hours. Two recitations 
and one computing period a week. Prerequisite 3231 or equivalent. Study of cost 
collection for production order and continuous process industrial operations. The 
purposes of cost accounting and the effect of the type of organization of the enter­
prise are stressed. Emphasis is placed on the conception of the basic principles of 
cost control. Budgets and standards are briefly discussed as a goal for adequate cost 
control.
3250. I N D U S T R I A L  A C C O U N T IN G  A N D  C OST C O N T R O L .  Credit four hours. 
Three lectures and two computing periods a week are scheduled, bu t a class will 
meet only four times a week. Prerequisite, 3235. A basic course in modern industrial 
accounting theory including detailed study of cost collection systems with emphasis 
on principles of control. Special journals and ledgers, controlling accounts, voucher 
system, production order and process type systems are studied. Standard costs and 
budgets are also discussed. 3231 and 3247 fulfill the requirem ent for this course.
3253. C H E M IC A L E N G IN E E R IN G  C OST A C C O U N T IN G .  Credit three hours. 
Two recitations and one computing period a week. Basic accounting and cost ac­
counting are studied. Emphasis is placed on the cost accounting and cost analysis 
which applies to the chemical industry. Standards, budgetary control, profit analysis, 
and statement analysis are all discussed briefly to emphasize the necessity of complete 
cost control.
3254. S T A N D A R D  COSTS A N D  M A N A G E M E N T  C O N T R O L .  Credit three hours. 
One lecture and two computing periods a week. Prerequisites, 3250 and 3263 or 3261. 
A comprehensive study of profit analysis, static budgets, standard costs, flexible 
budgets, and other cost analyses as applied to production and sales. T he establish­
ment of, the organization for, and the control through standards for material, labor, 
overhead are thoroughly studied. Presentation of the cost information for use by 
management is emphasized.
3255. E L E M E N T S  OF I N D U S T R I A L  A C C O U N T IN G .  Credit three hours. One 
lecture and two computing periods a week. A basic course in modern industrial ac­
counting and cost finding.
3261. I N D U S T R I A L  E N G IN E E R IN G .  Credit three hours. One lecture and two 
laboratory periods a week. Prerequisites, 3250, 3404 or equivalent, or by consent of 
the instructor. A course that integrates the several fields of engineering in which a 
knowledge of machine design, materials, and production tools and processes are 
utilized to determine correct manufacturing methods and their proper sequence. 
The laboratory work consists of related problems covering such topics as methods 
engineering, principles of engineering economy, including economic lot size, m ateri­
als handling, p lant layout, production control, and the production analysis of various 
manufactured products.
3262. M E T H O D S  E N G IN E E R IN G .  Credit three hours. One lecture and two com­
puting periods a week. Prerequisite 3235 or 3236. A study of the principles of work 
simplification, motion study and time study as applied to manufacturing and ad­
ministrative operations. T he course covers: the fundamentals of charting and anal­
yzing problems of work flow in industry; the coordination of man time with machine 
time in manufacturing operations; the principles of motion economy and micro­
motion analysis, particularly with reference to the design of work-place layouts for 
assembly and machine handling work; the theory and practice of time study for 
setting industrial standards through watch studies, standard data, and elemental 
movement-time standards. Laboratory periods are devoted to working practical 
problems in operation analysis and motion economy during which motion pictures 
are taken of operations and used in micro-motion analysis to arrive at better m eth­
ods. Tim e studies are taken in laboratory, shops and actual factory operations from 
which time studies are computed.
3263. P R O D U C T IO N  E N G IN E E R IN G .  Credit three hours. One lecture and two 
laboratory periods a week. Prerequisites 3262, 3250, 3404, or by consent of the 
instructor. This course integrates the engineering and economic principles govern­
ing production. T he student will analyze various m anufactured products as to 
material; methods; operations; machine selections; tool, jig, and fixture require­
ments; operational times; and materials handling techniques based on the principles 
of engineering economy.
3264. P R O D U C T IO N  E N G IN E E R IN G .  Credit three hours. One lecture and two 
laboratory periods a week. Prerequisite 3263. A continuation of course 3263. The 
computations and designs made in 3263 will be used as a basis for further integra­
tion of production and engineering. T he student will compute floor space require­
ments resulting in a complete p lan t layout of both productive and service depart­
ments. After this, the basic problems of production planning, production control, 
and cost control concerned with the layout will be discussed.
3265. P R O D U C T IO N  C O N T R O L .  Credit three hours. Two recitations and one 
laboratory period a week. Prerequisite 3264. A detailed study of the principles and 
methods of production control, including job estimating; planning, routing, sched­
uling, and dispatching of manufacturing operations; inspection and quality control; 
storekeeping; machine records and machine loading; tool crib operation; forms de­
sign; G antt charts and the use of control boards.
3266. A D V A N C E D  M E T H O D S  E N G IN E E R IN G .  Credit three hours. One reci­
tation and two laboratory periods a week. Prerequisite, 3262. Advanced study of work 
simplification in industry. Special emphasis is placed on advanced theories of de­
termining best designs from the standpoint of motions required of an operator and 
for determining time standards for industrial operations. Laboratory periods are de­
voted to solutions of problems in the design of machines, tools, jigs, fixtures and 
workplace layouts from a motion economy point of view. These will involve film 
studies of operations in industry and the construction of sample layouts.
3270. I N D U S T R I A L  M A R K E T I N G .  Credit three hours. Three recitations a week. 
Prerequisites, 3250, 3241. A study of industrial marketing as related to product 
planning, policy, and research; sales and market analysis; distribution channels; 
pricing and terms of sale; sales promotion; management and organization of sales 
force; sales control. Aspects of related purchasing problems are also covered.
3271. I N D U S T R I A L  M A R K E T I N G  R E S E A R C H .  Credit three hours. Prerequisite, 
3270. Techniques of market research applied to specific problems related to in ­
dustrial goods.
3272. I N D U S T R I A L  SA LE SM AN SH IP .  Credit two hours. One recitation and one 
computing period a week. Prerequisite, 3270. A study of basic principles of selling 
and the application of these principles to case problems.
3290. SPECIAL I N V E S T IG A T IO N S  I N  I N D U S T R I A L  A N D  E N G IN E E R IN G  
A D M I N I S T R A T I O N .  Credit as arranged. Offered to qualified students individually 
or in small groups. Involves the study, under direction, of special problems in  the 
field of Industrial and Engineering Administration.
3298, 3299. P R O JE C T.  T otal credit 6 hours. These course numbers are assigned 
to cover work done during the last undergraduate year on a project in the field of 
Industrial and Engineering Administration. T he credit hours given for each course 
will depend upon the amount and quality of the work done each semester.
MACHINE DESIGN
Messrs. BURR, DuBOIS, FOREMAN, H OLT, MABIE, PHELAN, SALTZ, and
WHEELER.
3327. K IN E M A T IC S .  Credit two hours. For Electrical Engineering students. Two 
recitations a week. Prerequisite, courses 3112 and Mathematics 162. A brief study 
of the displacements, velocities, and accelerations in and forms of linkages, cams, 
gears, helts, and trains of mechanism.
3351. M E C H A N ISM .  Credit three hours. Two recitations and one design-room 
period a week. Prerequisite courses: 3112 and 1151. A study of displacements, link­
ages, cams, gears, belts, and trains of mechanism.
3352. D Y N A M IC S  OF M A C H IN E R Y .  Credit three hours. Two recitations and 
one design-room period a week. Prerequisite courses, 3351 and 1152. Graphical and 
analytical studies of velocities and accelerations and of static and inertia forces in 
mechanism; engine force analysis, flywheels, and balancing.
3353. D E SIG N  OF M A C H IN E  M E M B E R S.  Credit three hours. One lecture, one 
recitation, and one computation period a week. Prerequisite, course 3351 and pre­
requisite or parallel, courses 1154 and 1231. Application of mechanics, kinematics, 
materials, and processes to the design and selection of machine members such as 
fastenings, links, springs, translation screws, belts, wire-rope, chains, couplings, 
clutches, brakes, gears, shafts, and bearings.
3354. D E SIG N  OF M A C H IN E S.  Credit three hours. For students in Option A. 
One lecture and two design periods a week. Prerequisite, courses 3353 and 3404 and 
prerequisite or parallel, course 6113. Application of mechanics, kinematics, materials, 
and processes to the design of complete machines and the modification of existing 
machines. Computations and layout drawings as required.
3356. DESIGN OF M A C H IN E S.  Credit three hours. For students in Option R. 
One lecture and two design periods a week. Prerequisite, courses 3353 and 3404 and 
prerequisite or parallel, course 6113. Similar to 3354, bu t including the design or 
modification of production machines and the design of jigs and fixtures.
3361. A D V A N C E D  M A C H IN E  A N A L YSIS .  Credit three hours. Three lectures a 
week. Prerequisite, course 3353. Extended analyses of mechanisms and machinery 
members such as brakes and bearings. Problems in lubrication, creep, thermal stress, 
residual stress, and graphical determ ination of shaft deflection.
3366. A D V A N C E D  K IN E M A T IC S .  Credit three hours. Two lecture-discussion 
periods and one design period a week. Prerequisite, course 3352. Advanced graphical 
and semi-graphical treatm ent of velocities and accelerations. Further treatm ent of 
Coriolis’ acceleration. Advanced analysis and design of cams, gears, and unique 
linkages. Synthesis of mechanism.
3367. D E SIG N  P R O B L E M S  I N  V IB R A T IO N S  A N D  D YN AM IC S.  Credit three 
hours. Two lectures and one experimental laboratory or computation period a week. 
Prerequisite, courses 1155, 3352, 3353. Applications of dynamics and vibration theory 
to the design of machinery; vibration and shock mounts, damping devices, critical 
speeds, inherent-balance, self-induced vibrations, and analyses in Fourier’s Series.
3370. SPECIAL I N V E S T IG A T IO N S  I N  M A C H IN E  DESIGN.  Credit arranged. 
Each term. Individual work or work in  small groups under guidance in the design 
and development of a complete machine, in the analysis or experimental investiga­
tion of a machine or component of a machine, or studies in a special field of machine 
design.
3372. M A C H IN E  D E SIG N  L A B O R A T O R Y .  Credit three hours. One lecture and 
two laboratory periods a week. Prerequisite, course 3353. Investigation and evalua­
tion of methods used to obtain design and performance data. Techniques of photo­
elasticity, strain measurement, photography, vibration measurements, temperature 
measurement, balancing methods, characteristics of wear and lubrication and de­
velopment techniques are studied as applied to machine design problems.
3373. C R E A T IV E  DESIGN.  Credit two hours. Two design periods a week. Pre­
requisite, course 3354 or 3356. Layout design emphasizing the development of im ­
proved designs by successive sketches. Use of simple rules to stimulate ideas.
3375. M A C H I N E R Y  SU R V EY .  Credit three hours. Two lectures and one labora­
tory period for field trips per week. Prerequisite, course 3353. A study of automatic 
and semi-automatic machinery such as dairy, canning, wire-forming, textile, machine 
tool, computing, and printing equipment. Recommended as a Term  8 elective foi 
students considering a project in machine design.
3398, 3399. P R O JE C T .  Total credit six hours. Work of the n in th  and tenth terms 
in the form of projects to integrate the training in mechanical engineering when 
such work is done principally in the field of machine design. Hours of credit given 
for each course will depend upon the am ount and quality of the work done each 
term.
MATERIALS PROCESSING
Messrs. GEER, HENRIKSEN.
3401. P A T T E R N  M A K IN G .  Credit one hour. One laboratory period a week. Study 
of woods and other materials used in pattern construction. Analysis of various cast­
ing techniques as they affect pattern design with regard to size, quantity, and m a­
terials of articles to be cast. Operation of hand and power tools used in  the modern 
pattern shop.
3402. M A C H IN E  TOOLS.  Credit two hours. One lecture and one laboratory period 
a week. Demonstrations, discussion and operation of basic machine tools and their 
accessories. Demonstrations of the common type production machine tools and ac­
cessories.
3403. F U N D A M E N T A L S  OF M A C H IN E  TO OLS.  Credit one hour. One laboratory 
period a week. Demonstrations and operation of the basic machine tools and their 
accessories. Small tools and their applications.
3404. P R O D U C T I O N  M A C H IN E  TOOLS.  Credit two hours. One lecture and one 
laboratory period a week. Prerequisites 3403, 6110. Investigations of some general 
principles of machine tools, and a study of machine tools and their accessories for 
volume production, including automatic operation. Jigs and fixtures and advanced 
tooling techniques, such as for turret lathes, screw machines, and for thread and gear 
cutting, are discussed and demonstrated.
3405. GAGE L A B O R A T O R Y .  Credit one hour. One laboratory period a week. 
Must be taken with or after 3404. A study of measuring instruments for the control 
of size, form, and alignment of commercial goods and tools, including gages. Stand­
ard techniques of Ordnance, A.S.A. and others are demonstrated and applied in 
project inspections. Individual experience is acquired in the operation of gaging 
equipment.
3407. A D V A N C E D  M A T E R I A L S  PROCESSING.  Work and credits as arranged 
with Mr. GEER and Mr. HENRIKSEN.
3411. C U T T I N G  TO OLS.  Credit three hours. Two lecture periods and one lab­
oratory period a week. Prerequisites, 3403 or equivalent; desirable, 6110 or 1221 or 
equivalent. T he action of the cutting tool. Chip formation and built-up edge. Grain 
distortion, work hardening and surface stresses. Chip pressure and its measurement. 
Tool wear and tool life, Woxen's Tool-life equation, Ernst-M erchant’s force-diagram. 
Cutting fluids, their performance and application. Machinability of metals. Principal 
features of cutting tools; angles, nose radii, chip breakers, shear cutting, vibration 
and chatter. Current types of single-point and multiple cutting tools. Tool grinding 
and maintenance.
3413. M A C H IN E  TO OLS.  Credit three hours. One lecture period and two lab­
oratory periods a week. Prerequisites, 3351 or equivalent. Classification of machine
tools, dimensional capacities, current sizes and some exceptions from established 
practice. General practice for machine tool speeds and feeds, the arithmetical and 
the geometrical progression, limitations thereof. Mechanical, hydraulical and elec­
trical drives for machine tools, performance, efficiency and fields of application. 
Problems of strength and rigidity in machine tools. Prevention of vibration and 
chatter. Machine tool slides and ways. Some principal elements of machine tools. 
Machine tool lubrication, testing, and manufacturing methods. Present trend in 
development. Obsolescence and modernization, care and maintenance.
3498, 3499. P RO JE C T.  Total credit 6 hours. Work of the n in th  and tenth terms 
in the form of projects to integrate the training in Mechanical Engineering when 
such work is done principally in the field of Materials Processing. Hours of credit 
given for each course will depend upon the amount and quality of the work done 
each term.
HEAT-POWER ENGINEERING
Messrs. ANDRAE, CLARK, DROPKIN, ERDMAN, FAIRCHILD, GAY, KATZ,
MACKEY, MARTINUZZI, MONROE, C. R. O TTO , L. L. O TTO , SHEPHERD,
WATSON, and W ATT.
3501. E N G IN E E R IN G  T H E R M O D Y N A M IC S .  Credit four hours. Each term. 
Two lectures and two recitations a week. Prerequisites, Mathematics 161, 162, 163; 
Physics 116; Chemistry 105, 106. Fundamental principles of engineering therm o­
dynamics; energy concepts and energy equations; laws of thermodynamics; equi­
librium, availability, and reversibility; thermodynamic properties of fluids, including 
perfect gases, actual gases, vapors, mixtures; non-flow and flow processes; cycles.
3502. H E A T - P O W E R  L A B O R A T O R Y .  Credit two hours. Fall term. Two lab­
oratory periods a week. Prerequisite, 3501, or else 3501 must be taken in the same 
term. Laboratory study of application, calibration, and accuracy of instruments 
used in heat-power laboratory, including pressure gages, manometers, planimeters, 
indicators, tachometers, dynamometers, fluid flow meters, calorimeters, gas ana­
lyzers, psychrometers.
3503. H E A T  T R A N S F E R  A N D  T H E R M A L  M E A S U R E M E N T S .  Credit three 
hours. Spring term. Two recitations and one laboratory period a week. Prerequisites, 
3501, 1155. T he fundamentals of heat transfer by conduction, convection,' and 
radiation; heat transfer in engineering apparatus. Laboratory instruction in measure­
ment of tem perature, thermal conductivity, and film coefficients of heat transfer.
3504. FUELS A N D  C O M B U ST IO N .  Credit two hours. Each term. Two recita­
tions a week. Prerequisite 3501. A study of the properties of solid, liquid, and 
gaseous fuels affecting the design and performance of engineering apparatus. Study 
of the combustion process including combustion in  furnaces and engines.
3505. R E F R IG E R A T I O N  A N D  A I R  C O N D IT IO N IN G .  Credit three hours. Fall 
term. Two recitations and one laboratory period a week. Prerequisites, 3501, 3502, 
3503. Study of the fundam ental theory of refrigeration; analysis of compression, 
absorption, and steam je t systems; refrigerating equipm ent and engineering ap ­
plications. Principles and practice in the conditioning of air, including heating, 
humidifying, cooling, and dehumidifying.
3506. S T E A M  P O W E R .  Credit three hours. Spring term. Two recitations and 
one laboratory period a week. Prerequisites, 3501, 3502, 3503, 3504. A study of vapor 
cycles, combustion equipment, draft apparatus, boilers, condensers, evaporators, 
feedwater heaters, economizers, air preheaters, feed pumps, steam engines, steam 
turbines, and complete plants. Industrial uses of steam, heat, and power.
3507. C O M B U S T IO N  ENGINES.  Credit four hours. Spring term. Three recita­
tions and one laboratory period a week. Prerequisites, 3501, 3502, 3503, 3504. Study 
of combustion engines with particular emphasis upon thermodynamics and the
combustion process. Application and performance of spark-ignition and compres- 
sion-ignition engines, gas turbines, jet engines, and auxiliaries.
3508. H E A T - P O W E R  E N G IN E E R IN G .  Credit three hours. Fall term. Two reci­
tations and one laboratory period a week. Prerequisites, 3501, 3502, 3503, 3504. 
Performance and application of spark-ignition and compression ignition combustion 
engines and their auxiliaries; steam power plants and power p lant equipm ent, in ­
cluding steam generators, heat exchangers, pumps, fans.
3509. H E A T - P O W E R  E N G IN E E R IN G .  Credit three hours. Spring term. Two 
recitations and one laboratory period a week. Prerequisites, 3501, 3502, 3503, 3504. 
Power p lant prime movers, including steam and gas turbines; refrigeration; heating, 
ventilating, and air conditioning.
3510. E L E M E N T A R Y  FOOD E N G IN E E R IN G .  Credit three hours. Fall term. 
Three lecture-recitation periods a week. Prerequisites, elementary physics and 
chemistry. Primarily for students in the College of Agriculture and School of N u tri­
tion. Not open to Engineering students.
3530. H E A T -P O W E R  E N G IN E E R IN G .  Credit three hours. Fall term. One lecture 
and two recitations a week. Prerequisites: Mathematics 161, 162, 163; Physics 116; 
Chemistry 105, 106. Energy concepts and energy equations; thermodynamic properties 
of gases, vapors, and mixtures; non-flow and flow processes; cycles.
3533. H E A T - P O W E R  E N G IN E E R IN G .  Credit three hours. Spring term. Two reci­
tations and one laboratory period a week. Prerequisite, 3530. Fuels, combustion, 
steam-generating units; steam turbines, condensers, combustion engines, and per­
formances of complete power plants.
3535. H E A T - P O W E R  E N G IN E E R IN G .  Credit three hours. Fall term. One lecture 
and two recitations a week. Prerequisites: Mathematics 161, 162, 163; Physics 116; 
Chemistry 105, 106. Energy concepts and energy equations; thermodynamic p rop­
erties of gases, vapors, and mixtures; non-flow and flow processes; cycles.
3536. H E A T - P O W E R  E N G IN E E R IN G .  Credit three hours. Spring term. One 
lecture and two recitations a week. Prerequisite, 3535. Steam power p lant and 
auxiliaries; compressed air plant; refrigeration and refrigerating apparatus; com­
bustion engines.
3541. H E A T - P O W E R  1. Credit three hours. Fall term. Two lectures and one 
two-hour laboratory or computing period a week. Required of students in  the 
School of Civil Engineering. Prerequisites, Mathematics 161, 162, 163; Physics 116. 
Energy concepts and energy equations; laws of thermodynamics; properties, proc­
esses, and cycles of gases. Internal combustion engines; the compressed air plant.
3542. H E A T - P O W E R  2. Credit two hours. Two lectures a week. Required of 
students in the School of Civil Engineering. Spring term. Prerequisite, 3541. Proper­
ties and processes of vapors; steam engines; steam turbines; the elementary steam 
power plant. T he fundamentals of heat transfer by conduction, convection, and 
radiation; applications to problems in heat transfer of special interest to students in 
civil engineering.
3550. H E A T -P O W E R  R E SE A R C H .  Credit to depend upon hours of actual work. 
Recitation and laboratory instruction will be given to a limited num ber of under­
graduates and graduate students interested in work to supplement that given in re­
quired courses in the fields of internal combustion engines, power plants, heat trans­
fer, refrigeration, air conditioning, and instruments.
3551. S T E A M  T U R B IN E S .  Elective for seniors. Credit two hours. Alternate terms. 
Two lectures a week. Prerequisite, 3501. Classification of turbines and description 
of leading features of the various types; mechanical and therm al considerations 
underlying the action of steam in turbines; calculations involved in turbine design;
discussion of building, erecting, and testing; adaptability to special conditions of 
service; economic results of the use of turbines in engineering practice.
3553. T E M P E R A T U R E  M E A S U R IN G  I N S T R U M E N T S .  Elective for seniors and 
graduates. Credit two hours. One lecture and one laboratory period a week. Pre­
requisite, 3503, or equivalent. This course covers the theory, construction, calibration, 
and application of: liquid-in-glass thermometers, solid expansion thermometers, 
pressure-spring thermometers, electrical resistance thermometers, thermoelectric 
thermometers, optical pyrometers, radiation pyrometers, and other temperature 
measuring devices.
3554. D IM E N S IO N A L  A N ALYSIS .  Elective for juniors and seniors. Credit one 
hour. One lecture-recitation period a week. Dimensions of physical units. Use of 
dimensional analysis. Derivation of dimensionless constants. Geometric, dynamic, 
and kinematic similarity. The principles of similitude and their application to so­
lutions of problems with particular stress on the use of dimensional analysis and 
the principles of similitude in experimental work.
3555. G R A P H IC A L  C O M P U T A T I O N  A N D  R E P R E S E N T A T IO N .  Elective to 
undergraduate students who have completed four terms or to graduate students. 
Credit two hours. Two recitations a week. Design of slide rules, network charts, 
and alignment charts; derivation of empirical equations to fit experimental data.
3556. A D V A N C E D  A I R  C O N D IT IO N IN G .  Credit three hours. Two lectures and 
one laboratory period a week. Prerequisite, 3505, or equivalent. Selected problems 
in the study of air conditioning principles and apparatus; panel heating and cooling; 
the heat pump.
3560. A I R C R A F T  P O W E R  P L A N T S .  Credit three hours. Three recitations a week. 
Prerequisite, Senior standing. Operating principles and mechanical and thermal 
characteristics of reciprocating and rotating types of aircraft power plants. Studies 
augmented by reading of technical papers and solutions of problems.
3561. A I R C R A F T  E N G IN E  DESIGN.  Credit three hours. Two laboratory-com­
puting periods a week. Prerequisites, 3507, 3353. Engine design principles and perti­
nent thermodynamic calculations. Design of engine components with regard to 
functions and loads.
3563. A D V A N C E D  T H E R M O D Y N A M IC S .  Elective for advanced students. Credit 
two hours. Two recitations a week. Prerequisite, 3501, or equivalent. The Carnot 
Principle; tem perature scales; entropy; the state properties of a substance, their 
experimental determination and correlation; equations of state, kinetic theory of 
gases; mixtures of ideal gases; special topics in mathematics will be considered as 
needed.
3570. A U T O M A T I C  C O N T R O L  E N G IN E E R IN G .  Credit three hours. Two lec­
tures and one laboratory period a week. Prerequisite or parallel courses, 3502 and 
2331. A study of the commercially available automatic controllers commonly used 
in current industrial practice, with special reference to type of construction, in ­
stallation requirements, and available control patterns. T he problems existing in 
various plants and processes will be discussed, and the influence of the control 
modes on process behavior will be studied.
3580. DIESEL E N G IN E E R IN G .  Credit three hours. Two lecture-recitation periods, 
one laboratory or computing period a week. Prerequisites, 3501, 3507. Considera­
tion will be given, both in the classroom and the laboratory, to the following topics: 
design and construction of typical diesel engines, fuel injection systems, combustion 
chamber design and combustion phenomena, engine governors, super-charging, 
fuels and lubricants for diesel engines, and engine performance. T he objective of 
this course is to emphasize the basic concepts influencing the performance of a diesel 
engine and its accessories and to provide an opportunity for experimental study 
of the characteristics of the diesel engine.
3590. G A S -T U R B IN E  P L A N T S .  Elective for graduate students and seniors in 
Mechanical Engineering. Credit three hours. Three lectures a week. Prerequisite, 
3501. Fundamental study of the cycles and apparatus of the modern gas-turbine 
plant; performance and suitability of this type of power p lant for various applica­
tions.
3591. P RIN C IP LE S  OF T U R B O - M A C H I N E R Y . Credit three hours. Three lectures 
a week. Prerequisite, 3501 and 2331 (or equivalent). T he transfer of energy between 
a fluid and a rotor; application of thermodynamics and fluid dynamics to rotating 
machinery; centrifugal and axial flow pumps, compressors, and turbines.
3598, 3599. P R O JE C T.  Total credit six hours. Work of the n in th  and tenth terms 
in the form of projects to integrate the training in Mechanical Engineering when 
such work is done principally in the field of Heat-Power Engineering. Hours of 
credit given for each course will depend upon the am ount and quality of the work 
done each term.
AUTOMOTIVE ENGINEERING
3741. A U T O M O T I V E  E N G IN E E R IN G .  Seniors and graduates. Credit three hours. 
Three lectures a week. Prerequisite, 3353. An analysis of the application of engi­
neering principles to the design and operation of automotive vehicles. Vehicle 
stability, weight distribution and wheel location, flotation, steering, driving, braking, 
and riding comfort of the vehicle are studied. Engine design is not extensively con­
sidered, bu t engine performance abilities and limitations are considered for their 
effect on clutch, transmission and drive system. Power demands of the vehicle are 
analyzed, and the matching of engine supply power and car demand power is con­
sidered. T he performances and limitations of mechanical, hydraulic, and electrical 
transmissions are studied.
3743. A U T O M O T I V E  C O M P U T A T IO N S .  Credit two hours. Two computing 
periods a week. Must be accompanied or preceded by 3741. Detailed studies to ac­
quaint students with methods of attack on problems in operation or design.
3744. A U T O M O T I V E  P O W E R  C O M P U T A T IO N S .  Credit two hours. Two com­
puting periods a week. Must be accompanied or preceded by 3507. Detailed study 
of operation and design of internal combustion engines for automotive, marine, and 
industrial uses.
3750. A D V A N C E D  A U T O M O T I V E  E N G IN E E R IN G .  Elective for qualified seniors 
and graduates. Credit two to five hours as arranged. Selected advanced topics and 
special problems.
3798, 3799. P R O JE C T.  Total credit six hours. Work of the n in th  and tenth terms 
in the form of projects to integrate the training in Mechanical Engineering when 
such work is done principally in the field of Automotive Engineering. Hours of 
credit given for each course will depend upon the amount and quality of the work 
done each term.
Electrical Engineering
COURSES B Y  G R O U P S ...W ith in  the School of Electrical Engineering, courses 
are numbered in groups, with each course designated by a four-digit num ber in 
which the first digit is 4. T he second digit denotes the course group, and the 
third and fourth digits identify the course w ithin the group.
T he index of course descriptions follows; details are given on following pages.
GENERAL COURSES
4021 Engineering Reports
4035 Operational Analysis
4036 Advanced Operational Analysis
4041 and 4042 Non-Resident Lectures
4051 Patents
4091 and 4092 Project
COURSES IN BASIC ELECTRICAL ENGINEERING
4111 Basic Electrical Engineering
4112 Alternating-Current Circuits 
4116 Electric-Circuit Laboratory 
4121 Electron Tubes and Circuits
4122 Electronic Circuit Elements 
4126 Electronics Laboratory 
4128 Electronic Equipm ent Shop 
4131 Basic Communication Systems
COURSES IN MACHINERY
4211 Direct-Current Machinery 
4216 Electrical Machinery Laboratory
4221 Alternating-Current Machinery 
4226 Electrical Machinery Laboratory
COURSES IN POWER
4311 Advanced Circuit Analysis 
4321 Electrical Machine Theory 
4326 Power Laboratory 
4331 Electrical Design Economics 
4334 Economics of Public Utilities
4341 Motor Control
4342 Application of Motors
4343 Aircraft and Marine Electric
Power and Control Systems
4351 Low-Frequency H eating and 
Industrial Distribution
4361 Power Systems
4362 Transmission of Electric Energy
4363 Stability of Electric Power Systems
4364 Protection and Relaying on Power
Circuits
4365 Symmetrical Components 
4371 High-Voltage Phenomena
COURSES IN INDUSTRIAL ELECTRONICS
4411 Electronic Control Equipment 
4415 Advanced Electronic Controls
COURSES IN RADIO
4511 Radio and Communication
Theory
4512 Radio and Communication
Theory
4513 Communication Networks
4516 Radio and Communication
Laboratory
4517 Radio and Communication
Laboratory
4521 Radio Broadcasting
4522 Telephone and Telegraph Systems 
4526 Design and Construction of
Vacuum Tubes
4421 Electronic Power Converters 
4451 High-Frequency H eating
AND COMMUNICATION
4531 Television Systems 
4541 Applied Acoustics 
4551 Radio Aids to Navigation 
4561 U ltra High-Frequency Systems
4563 Pulse Technique in Communi­
cation and Radar
4564 Transmission of Information
4565 Electromagnetic Theory
4566 Radio Waves I
4567 Radio Waves II
4568 Antennas
4571 Advanced Communication 
Networks
COURSES IN ILLUMINATION
4611 Introductory Illum ination 4615 Illum ination Seminar
4612 Illum inating Engineering
COURSES IN SERVOMECHANISMS 
4711 Servomechanism I 4712 Servomechanism II
COURSES FOR CIVIL AND MECHANICAL ENGINEERS
4931 Electrical Engineering (for Civil and Mechanical Engineers)
4932 Electrical Engineering (for Civil and Mechanical Engineers)
4933 Electrical Engineering (for Mechanical Engineers)
4934 Principles of Automatic Control (for Mechanical Engineers)
REQUIRED COURSES GIVEN OUTSIDE THE COLLEGE 
OF ENGINEERING
Chemistry 105, 106 General Chemistry (p. 121)
Chemistry 301 Engineering Organic Chemistry (p. 122)
Chemistry 402 Engineering Physical Chemistry (p. 123)
Economics 107 Introduction to Economics (p. 123)
English 111, 112 Introductory Course (p. 124)
History 165, 166 Science in Western Civilization (p. 124)
Mathematics 161, 162. 163 Analytic Geometry and Calculus (p. 124) 
Mathematics 607 Applied Mathematics for Electrical Engineers (p. 125) 
M athematics 608 Differential Equations for Electrical Engineers (p. 125)
Physics 115 Mechanics (p. 125)
Physics 116 Wave Motion, Sound, and H eat (p. 126)
Physics 117 Electricity and Magnetism (p. 126)
Physics 118 Electricity, Magnetism, and Light (p. 126)
Physics 210 Advanced Physics Laboratory (p. 126)
Physics 214 Atomic, Nuclear and Electronic Physics (p. 126)
Physics 225 Electricity and Magnetism (p. 127)
Physics 243 Atomic and M olecular Physics (p. 127)
Physics 254 Electronic Properties of Solids and Liquids (p. 127)
Psychology 101 Introduction to Psychology (p. 127)
Public Speaking 101 Public Speaking (p. 127)
GENERAL COURSES
Professsors BALLARD, BURCKMYER, CREDLE, MALTI, McILROY, N O R T H ­
ROP, STRONG, and TARBOUX.
4021. E N G IN E E R IN G  R E P O R T S .  Term  9. Required. Credit three hours. Fall 
term only. One lecture and one recitation each week. Texts: W riting  the Technical  
Report,  Nelson: R epor t  Writing,  Gaum and Graves.
T he objective of this course is to develop the basic principles of exposition, the
knowledge of suitable form, and the appreciation of function that will enable stu­
dents to write and present technical reports which meet professional standards.
4035. O P E R A T I O N A L  A N ALYSIS .  Elective. Credit three hours. Two recitations 
and one computing period each week. Prerequisite, 4311.
Among the topics of the course are: functions of real and complex variables; in ­
finite series; integral equations; Laplace and Fourier transforms; generalized the­
orems for differential equations and difference equations.
4036. O P E R A T I O N A L  A N ALYSIS .  Elective. Credit three hours. Two recitations 
and one computing period each week. Prerequisite, 4035.
T he methods of the prerequisite course are applied to the analyses of ladder n e t­
works and of transients in circuits w ith lum ped and w ith distributed parameters.
4041 and 4042. N O N -R E S ID E N T  LE C T U R E S .  Terms 9 and 10. Required. Total 
credit one hour for both terms. Both fall and spring terms. One lecture each week.
T he course consists of a series of lectures given by lecturers invited from in ­
dustry and from certain other departments of the University for the purpose of 
assisting students in their approach to employment and in their transition from 
college to industrial life. W ith permission of the professor in charge, attendance 
at other lectures of suitable subject m atter may be substitued for attendance at 
the lectures of this course.
4051. P A T E N T S .  Elective. Credit one hour. One lecture-recitation each week. 
Text: mimegraphed notes. Open to 9- and 10-term students in Electrical or Mechan­
ical Engineering and to others by special permission.
T he patent law of the United States is studied, including the procedure in obtain­
ing a patent. Typical patents are discussed. Additional topics include: interference 
actions; actions coming before the Federal courts; the engineer as an expert witness; 
and the rights of inventors.
4091 and 4092. P R O JE C T.  Terms 9 and 10. Required. Credit three hours for each 
term. Fall and spring terms, respectively.
T o develop self-reliance and initiative in working with engineering problems, 
each student, in his final terms, studies a special problem which is normally closely 
related to his option. T he choice of a problem is made by the student after con­
sultation with members of the teaching staff. This consultation begins during the 
term preceding that in which actual work on the project is begun.
Project problems may include the following: analysis and study of advanced 
theory in one of the several branches of engineering or allied fields; analysis and 
testing of equipm ent under conditions not considered in regular courses of study; 
design, construction, and testing of special apparatus in which the student is par­
ticularly interested.
Throughout the work the student is expected to conform to good engineering 
practice in keeping a complete notebook of day-by-day tests and investigations. At 
frequent intervals he is required to subm it this notebook to the supervising staff 
member for discussion, comments, and suggestions. He is expected to subm it a well- 
written technical paper which describes his investigation and summarizes the results.
COURSES IN BASIC ELECTRICAL ENGINEERING
Professors BURCKMYER, CREDLE, STRONG, ANKRUM, COTNER, COT­
TRELL, OSBORN, SCHAUSS, BRYANT, DAVIES, KELLY, LOGUE, and
NICHOLS; and INSTRUCTORS.
4111. BASIC E L E C T R IC A L  E N G IN E E R IN G .  Term  4. Required. Credit four 
hours. Spring term only. One lecture, two recitations, and one computing period 
each week. Prerequisites, Mathematics 163; Physics 117; Chemistry 106. Text: 
Electrical Engineering, Strong.
This is the first of two sucessive courses presenting the basic elements of elec­
trical engineering which are common to the several branches of study which follow. 
They present the elemental concepts and laws of electricity and their application 
with emphasis on analysis rather than the memorization of formulas. T he student 
is encouraged to regard the physical significance of problems and to question the 
mathematical result of a combination of formulated principles.
T he material covered in  the first course is identified w ith the following topics: 
conductors and resistance; electrical measuring instruments; resistance measure­
ment; electromotive force and its sources; electromagnetic induction; alternating 
emf; power-distribution circuits; d-c electrical networks and methods of solution; 
conductors of non-uniform section or material; m apping of current paths; magnetics, 
magnetic circuits and forces; electromagnets; self and m utual inductance, coupling,
reactors; electrostatic energy, fields, and forces; capacitance; transient and alter­
nating currents in circuits with resistance and inductance, in circuits w ith resistance 
and capacitance, and in series circuits with resistance, inductance, and capacitance.
4112. A L T E R N A T I N G - C U R R E N T  CIRC U ITS.  Term  5. Required. Credit four 
hours. Fall term only. One lecture, two recitations, and one computing period each 
week. Prerequisites, 4111 and Mathematics 607. Text: Alternating-Current Circuits, 
Kerchner and Corcoran.
The study of alternating-current circuits is made under the following topics: 
average and effective values; vectors and vector algebra; power and power factor; 
series circuits; series resonance, and loci; parallel circuits; series-parallel circuits, 
and loci; a-c networks, and theorems for solution; equivalent circuits; coupled cir­
cuits; air-core and iron-core transformers; transmission lines; power-factor cor­
rection; three-phase circuits; balanced three-phase relations; three-phase power; 
measurement of thrqe-phase power and energy; three-phase transmission; determ i­
nation of phase sequence; non-sine waves in single-phase and in polyphase circuits: 
harmonics in three-phase circuits.
4116. E L E C T R IC -C IR C U IT  L A B O R A T O R Y .  Term  5. Required. Credit three 
hours. Fall term only. One lecture and one lecture-laboratory period each week. 
Prerequisite, 4111. Must be preceded or accompanied by 4112. Text: mimeographed 
notes, supplemented by reference to Electrical Measurements ,  Laws, and to Electrical 
Engineering, Strong.
This course and the two machinery laboratory courses which follow it, 4216 and 
4226, require for each topic a preparatory study of references, a laboratory experi­
ment, a w ritten report consisting primarily of solutions of problems based on lab­
oratory and other data, and a group discussion of the reports. T he principal topics 
studied are: basic direct-current circuits, w ith constant and with varying resistors; 
application and analysis of circuits in  bridges and in  other measuring apparatus; 
thermocouple circuits; tem perature measurement and the basic steady-state heat- 
flow conditions in electrical machines; construction, characteristics, and circuit con­
nections of permanent-magnet moving-coil instruments and of the wattmeter; equip­
ment, procedure, and circuits used in calibrating, checking, and standardizing elec­
trical instruments and secondary standards; the construction, characteristics, and cir­
cuit connection of copper-oxide rectifiers and of instruments for measuring alternat­
ing voltage and alternating current; characteristics of ideal and of practical resistors, 
inductors, and capacitors; characteristics of single-phase circuits under approximately 
sinusoidal conditions of wave-form, at power frequencies; characteristics of thermal 
circuits under elementary transient conditions.
4121. E L E C T R O N  TU BE S A N D  C IR C U ITS.  Term  6. Required. Credit three 
hours. Spring term only. Two lecture-recitations and one computing period each 
week. Prerequisite, 4112. Must be accompanied by 4126. Text: Electronic Engineering  
Principles, Ryder; and supplementary notes.
This is the first of a group of courses which present and expand the fundamental 
laws of electron behavior and correlate such behavior with the functioning of simple 
electronic circuits.
The material covered in this course includes: the theory of m atter and of electron 
emission; emitters; conduction in high vacuum and in gas; photoelectric cells; the 
construction, characteristics, and control of the cathode-ray tube; characteristics of 
high-vacuum and of thermionic gas diodes; cold electrode gas discharge tubes; 
rectification and filtering with L-section and 7r-section filters; high-vacuum triode 
characteristics, tube parameters, and equivalent-circuits; multi-grid tube character­
istics; application of linear equivalent circuits in devices using multi-element high- 
vacuum tubes.
4122- E L E C T R O N IC  C IR C U IT  E L E M E N T S .  Term  7. Required. Credit four 
hours. Fall term only. Two lectures, one laboratory and one computing period each
week. Prerequisites, 4121 and 4126. Text: Fundamentals of Vacuum Tubes,  Eastman; 
and supplementary notes.
Topics of the course include: studies of air-core and iron-core transformers as 
used in communication systems; studies of class A, class B, and class C amplifiers; 
studies of basic oscillator theory; analyses of non-linear circuits used for amplitude 
modulation and of angular modulation; studies of the operation and applications 
of thyratrons, pool-type tubes, polyphase rectifiers and electronic light sources.
4126. E L E C T R O N IC S  L A B O R A T O R Y .  Term  6. Required. Credit two hours. 
Spring term only. One lecture-laboratory period each week. Prerequisite, 4112. Must 
be accompanied by 4121. Text: Electronic Engineering Principles, Ryder; and 
supplementary notes.
This course is a laboratory study of topics selected from the accompanying theory 
course. The characteristics of typical electron tubes are determined, and these tubes 
are then utilized in appropriate circuits for more complete tests and analyses.
4128. E L E C T R O N IC  E Q U IP M E N T  SHOP.  Term  9. Required in Radio and Com­
munication option. Credit one hour. Fall term only. One lecture-laboratory period 
each week. Prerequisite, 4122. Text: mimeographed notes.
During the term some electronic device such as a small radio receiver, amplifier, 
or other electronic device is constructed and tested. Experience is gained in the use 
of hand tools and in circuit layout in accordance with good construction practice.
Electronic circuit components are studied in terms of their application in elec­
tronic circuits. Good construction practice is specifically noted and wiring color codes 
are observed.
4131. BASIC C O M M U N IC A T IO N  SYSTEM S.  Term 7. Required. Credit two hours. 
Fall term only. Two lectures each week. Prerequisites, 4121 and 4126. Must be pre­
ceded or accompanied by 4122. Text: Electrical Communication,  second edition, 
Albert.
The elements of wire and radio telephone and telegraph systems are studied. At­
tention is given to microphones, antennas, loud speakers, manual and automatic 
telephone exchanges, repeaters, multiplex circuits, teletype and picture transmitters, 
and radio transmitters and receivers.
COURSES IN MACHINERY
Professors BURCKMYER, McILROY, MESERVE, OSBORN, TARBOUX, and
SCHAUSS; and INSTRUCTORS.
4211. D I R E C T - C U R R E N T  M A C H I N E R Y . Term  5. Required. Credit three hours. 
Fall term only. One lecture, one recitation, and one computing period each week. 
Prerequisite, 4111. Text: Direct-Current Machinery,  KloefHer, Kerchner, and Bren- 
neman.
A study is made of the construction, operating characteristics, applications, and 
control of direct-current generators, motors, and motor-generator sets.
Among the topics studied are: generator and motor parts and construction; arm a­
ture windings; operating characteristics; arm ature reaction; commutation and brush 
setting; losses and efficiency; rating; parallel operation of generators; motor ap ­
plications; manual and automatic motor controllers; special generators such as 
boosters, welders, Amplidyne, Rototrol, aircraft and marine types, and dynamotors; 
generators and motors for bus, train, and marine service; storage-battery charging 
equipment and circuits.
4216. E L E C T R IC A L  M A C H I N E R Y  L A B O R A T O R Y .  Term  6. Required. Credit 
four hours. Spring term only. One lecture, one recitation, and one lecture-laboratory 
period each week. Prerequisites, 4116 and 4211. Text: mimeographed notes.
Following a study of direct-current magnetization in general and the magnetic 
circuits of dynamos, the course proceeds to measured and predicted characteristics
of direct-current generators and motors with all common methods of excitation; 
characteristics of generators in parallel; detection and correction of faulty commu­
tation; construction, connection, and operating characteristics of typical direct-cur­
rent motor-controllers; measurement of segregated losses, and prediction of efficiency 
of dynamos by mechanical-drive and by retardation methods; characteristics and 
typical applications of the Amplidyne. There is also a continuation of the study of 
elementary single-phase a-c circuits, and a study of a-c bridge circuits and the de­
tectors commonly used in such circuits.
4221. A L T E R N A T I N G - C U R R E N T  M A C H IN E R Y .  T erm  7. Required. Credit 
three hours. Fall term only. Two recitations and one computing period each week. 
Prerequisite, 4112. Text: Alternating  Current Machinery,  Bryant and Johnson.
A study is made of the construction, operating characteristics, applications, and 
control of transformers, synchronous machines, and single-phase and polyphase in ­
duction motors.
Among the topics studied are: equivalent-circuit diagrams; regulation; losses and 
efficiency; single-phase and polyphase connection of transformers; parallel operation 
of synchronous generators; circle diagrams of polyphase induction motors. Vector 
diagrams and graphical methods are used extensively.
4226. E L E C T R IC A L  M A C H I N E R Y  L A B O R A T O R Y .  Term  8. Required. Credit 
four hours. Spring term only. One lecture, one recitation, and one lecture-laboratory 
period each week. Prerequisites, 4216 and 4221. Text: mimeographed notes.
T he course begins with a general study of basic principles of alternating-current 
magnetization, and circuit relations involving non-sinusoidal current and voltage, 
including detailed analysis of balanced and of unbalanced polyphase circuits in 
which harmonics arise in the load or in the generator. Application of these principles 
is then made in analyzing selected operating characteristics of single-phase constant- 
potential transformers, single-phase and three-phase induction motors, and syn­
chronous motors and generators, including parallel operation of the latter.
COURSES IN POWER
Professors BURCKMYER, MALTI, McILROY, MESERVE, N ORTHROP, TAR-
BOUX, ZIMMERMAN, COTNER, OSBORN, and SCHAUSS; and INSTRUC­
TORS.
4311. AD V A N C E D  C IR C U IT  A N A L YSIS .  Term  8. Required in the following 
options: Power Generation and Utilization, and Industrial Electronics and Control. 
Credit three hours. Spring term only. Two lectures and one computing period each 
week. Prerequisites, 4221 and Mathematics 608.
This course treats of typical circuits by which electric energy is transmitted. The 
physical meaning of the parameters which are used in describing transmission cir­
cuits is considered. A review of single-energy transients precedes a detailed analysis 
of double-energy transients. Ladder networks are viewed as approximate equivalents 
of circuits having distributed parameters. T he behavior of polyphase circuits on 
which there are faults or unbalanced loads is analyzed by the method of symmetrical 
components.
4321. E L E C T R IC A L  M A C H IN E  T H E O R Y .  Term  8. Required in the Power 
Generation and Utilization option. Credit three hours. Spring term only. T hree reci­
tations each week. Prerequisite, 4221. Text: Alternating-Current Machinery,  Tar- 
boux.
This course extends the analysis of certain subjects of the prerequisite course. 
Among its topics are: analysis of magnetomotive force and of air-gap flux in syn­
chronous and in induction machines for harmonics in  time and in space; effects of 
such harmonics on induced voltage and on torque; two-reaction analysis of salient-
pole synchronous machines; analyses of single-phase induction motors and com­
m utator alternating-current motors.
4326. P O W E R  L A B O R A T O R Y .  Term  9. Required in the Power Generation and 
Utilization option. Credit three hours. Fall term only. One lecture and one lecture- 
laboratory period each week. Prerequisites, 4226 and 4321. Text: mimeographed 
notes.
This course continues the study of basic principles of alternating-current m agneti­
zation, and the exemplification of these principles under the favorable conditions 
provided by selected transformers. Salient-pole synchronous-machine principles are 
examined from the standpoint of the two-reaction theory. The reactances are 
measured by several methods and the theory is applied to the analysis of torque- 
angle relations, steady-state stability, and the voltage regulation of generators. T he 
measurement and the significance of the transient reactances are briefly studied. 
T he special combinations of conditions that arise in commutating alternating-cur­
rent motors are analyzed for a selected machine. T he course includes circuit studies 
applied to selected alternating-current bridges and to symmetrical-component anal­
ysis of faults on transmission lines.
4331. E L E C T R IC A L  DESIGN ECONOM ICS.  Term  9. Elective. Credit three hours. 
Fall term only. Two recitations and one computing period each week. Prerequisites, 
4211 and 4221. Text: Elements of Electrical Design, Still; mimeographed notes.
The object of the course is to acquaint the student with technical and economic 
problems encountered in the design of resistors, electro-magnets, cables, condensers 
and condenser bushings, transformers, and rotating electrical machines.
4334. ECONOM ICS OF P U B LIC  U T IL IT IE S .  Elective. Credit two hours. Two 
recitations each week. Prerequisite, Economics 107. Text: Principles of Engineering  
Economy,  Grant.
The principles underlying the selection of the most economical method of ac­
complishing an engineering objective are developed. These include: cost of interest, 
depreciation, return  on investment, planning of p lant expansion, and the theory 
and practice of setting rates for utility service. Most of the illustrative examples and 
problems are taken from the electric public utility field.
4341. M O T O R  C O N T R O L .  Term  9. Required in the following options: Power 
Generation and Utilization, and Industrial Electronics and Control. Credit two 
hours. Fall term only. One lecture and one recitation each week. Prerequisite, 4226. 
Text: Magnetic Control of  Electric Motors, Heumann.
The course is a study of the design and the functioning of typical controllers and 
protective devices for direct-current and for alternating-current motors. Among the 
topics are: problems of manual and autom atic acceleration, dynamic braking, power 
regeneration, plugging, and voltage control for direct-current motors; design of re­
sistors and magnetic contactors; interpretation of controller diagrams.
4342. A P P L IC A T IO N  OF M O T O R S .  Elective. Credit three hours. One lecture, 
one recitation, and one computing period each week. Prerequisite, 4341. Text: Elec­
tric Motors in Industry,  Rife, Shoults, and Johnson.
Characteristics of motors and requirements of typical loads are analyzed and 
correlated so that a proper motor may be selected. T he course includes a study of 
motor duty cycles, adjustable-speed alternating-current drives, coordinated-drive 
systems, and "synchro” systems.
Inspection trips may replace several of the computing periods.
4343. A I R C R A F T  A N D  M A R I N E  E L E C T R IC  P O W E R  A N D  C O N T R O L  SYS­
TEMS.  Elective. Credit two hours. Two recitations each week. Prerequisites, 4321 
and 4341. Text: mimeographed notes.
Modern developments in aircraft electric systems are studied, with attention given 
to meeting the special requirements imposed by rapid and extreme changes in
temperature, pressure, and humidity. Selected topics include: relative advantages 
of alternating-current and direct-current systems; selection of voltage and of fre­
quency; methods of driving generators; reliability of operation; saving of weight.
After outlining the problems and principles of ship propulsion, a study is made of 
the relative advantages of available main drives, the design of power distribution 
systems, and the selection of motors and control equipment.
4351. L O W -F R E Q U E N C Y  H E A T I N G  A N D  I N D U S T R I A L  D I S T R I B U T I O N  
SYSTEMS.  Elective. Credit three hours. Two lectures and one computing period 
each week. Must be preceded or accompanied by 4311. Text: Industrial Electric 
Heating, Stansel.
T he first part of this course deals with the construction, characteristics, and ap ­
plication of all varieties of electric heating apparatus commonly employed in in ­
dustry except those based on high-frequency dielectric heating. Principal emphasis 
is given to arc furnaces and to low-frequency induction furnaces.
T he remainder of the course is devoted to current practice and to the apparatus 
employed in the design of electric-power distribution systems in industrial plants.
4361. P O W E R  SYSTEM S.  Term  8. Required in Power Generation and Utiliza­
tion option. Credit three hours. Spring term only. Two lectures and one computing 
period each week. Prerequisite, 4221. Text: Electric Power Equ ipm en t ,  Tarboux.
T he function and the form of the electrical apparatus included in modern power 
systems are studied. Among the power system components considered are generators, 
switchgear, protective devices, power transformers, converters, transmission line 
towers and conductors, and voltage regulating devices.
Inspection trips to nearby power stations are planned to supplement classroom 
discussions.
4362. T R A N S M IS S IO N  OF E L E C T R IC  E N E R G Y .  Term  9. Required in Power 
Generation and Utilization option. Credit three hours. Fall term only. Two lectures 
and one computing period each week. Prerequisites, 4311 and 4361. Text: In tro ­
duction to Electric Power Systems, Tarboux.
T he performance of transmission lines is analyzed through the following sequence 
of topics: evaluation of transmission line parameters from the physical dimensions 
of the circuit; expressions for voltage and for current a t sending and at receiving 
ends; classification of lines as short, moderately long, and long; equivalent tt and T  
networks; development of circle diagrams to facilitate calculations of performance.
4363. S T A B I L I T Y  OF E L E C T R IC  P O W E R  SYSTEM S.  Elective. Credit two hours. 
Two lectures each week. Must be preceded or accompanied by 4362. Text: Power  
System Stability,  Volume I, Kimbark.
The conditions of stability of synchronous machines and of electric power systems 
under both steady and transient conditions are investigated.
4364. P R O T E C T I O N  A N D  R E L A Y IN G  O N  P O W E R  C IR C U ITS .  Elective. Credit 
three hours. Three lectures each week. Must be preceded or accompanied by 4371. 
Text: mimeographed notes supplemented by manufacturers’ bulletins.
T he principles of the operation of typical relays and of the application of relaying 
systems are considered. T he course includes a study of telemetering and supervisory- 
control equipment.
4365. S Y M M E T R IC A L  C O M P O N E N TS.  Elective. Credit three hours. Three lec­
tures each week. Prerequisites, 4311, 4321, and 4361. Text: Circuit Analysis of A -C  
Power Systems, Clarke.
T he fundam ental concept of symmetrical components is developed, and is ap ­
plied to the study of steady-state unbalanced loading of rotating machines, trans­
formers, and power transmission lines. Methods of analyzing the transient behavior 
of power systems under unbalanced faults are developed, and are illustrated by
problems. A study is made of the impedances of transmission lines to the several 
symmetrical components of current.
4371. H IG H -V O L T A G E  P H E N O M E N A .  Elective. Credit three hours. Two lectures 
and one lecture-computing period each week. Prerequisite, 4362. Text: mimeo­
graphed notes.
T he course is a study of the problems encountered in the normal operation of 
electric power systems at very high voltages, of the abnormal conditions imposed by 
lightning, of the methods employed to assure proper operation of power systems and 
apparatus under high-voltage conditions, and of the devices available for laboratory 
testing of equipm ent under actual or simulated conditions.
COURSES IN INDUSTRIAL ELECTRONICS
Professors N ORTHROP and COTNER.
4411. E L E C T R O N IC  C O N T R O L  E Q U IP M E N T .  Term  8. Required in Industrial 
Electronics and Control option. Credit three hours. Spring term only. Two lectures 
and one lecture-laboratory period each week. Prerequisite, 4122. Text: mimeo­
graphed notes.
The course deals with the principles of electronic instrum entation and electronic 
control systems. A study is made of the methods of interpreting electronically a 
stimulus appearing in the form of heat, light, sound, or mechanical movement; and 
of typical electronic circuits through which such electrical effect causes the con­
trolled device to make the desired response. Among these circuits are timing circuits, 
photoelectric controls, motor controls, welder controls, voltage regulators, and fre­
quency-varying and frequency-discriminating circuits.
4415. A D V A N C E D  E L E C T R O N IC  C O N T R O L S .  Elective. Credit three hours. 
Two recitations and one computing period each week. Prerequisite, 4411. Text: 
References and mimeographed notes.
This course is an intensive study of the theory and the operating characteristics 
of electronic circuits and equipm ent used to control and regulate welders, motors, 
generators, and other machines. These circuits are generalized, compared, and ana­
lyzed rigorously. Methods of precise control of time intervals, voltage, current, and 
frequency are included.
4421. E L E C T R O N IC  P O W E R  C O N V E R T E R S .  Term  9. Required in Industrial 
Electronics and Control option. Credit three hours. Fall term only. Two lectures and 
one lecture-laboratory period each week. Prerequisite, 4411. Text: mimeographed 
notes.
This course continues the study of the characteristics and the application of some 
of the electronic power converting devices that were considered in introductory 
courses; such as power amplifiers, oscillators, single-phase and polyphase rectifiers 
and inverters, X-ray equipment, and welders. Laboratory work includes inspection 
and testing of typical equipment, with an analysis of performance.
4451. H IG H -F R E Q U E N C Y H E A T IN G .  Elective. Credit three hours. Two lectures 
and one laboratory period each week. Prerequisite, 4421. Text: mimeographed notes.
The course develops the theory of high-frequency heating of dielectrics of high 
and of low power factor; and of induction heating, with some consideration of u n ­
usual coil forms required for surface heating or other special applications. A study 
is made of the operation and the adjustment of oscillators of the types usual for 
these purposes.
COURSES IN RADIO AND COMMUNICATION
Professors BURROWS, BALLARD, BOOKER, CREDLE, McLEAN, H. G. SMITH,
ANKRUM, COTNER, INGALLS, JONES, LOGUE, McGAUGHAN, and NICH
OLS; and INSTRUCTORS.
4511. R A D IO  A N D  C O M M U N IC A T IO N  T H E O R Y .  Term  8. Required in Radio 
and Communication option. Credit three hours. Spring term only. Two lectures and 
one recitation or computing period each week. Prerequisite, 4122. Texts: Vacuum  
T u b e  Circuits, Arguimbau; supplementary notes.
T he course includes a study of video amplifiers, feedback amplifiers, oscillators, 
mixer circuits, pulse-shaping circuits, and noise; and of the integration of circuit 
components into complete transmitters and receivers. Both amplitude-modulated 
and frequency-modulated equipm ent are considered.
4512. R A D IO  A N D  C O M M U N IC A T IO N  T H E O R Y .  Term  9. Required in Radio 
and Communication option. Credit three hours. Fall term only. Two lectures and 
one recitation or computing period each week. Prerequisite, 4511. Text: Theory and  
Applications of Microwaves, Bronwell and Beam; supplementary notes.
This course is a study of\ communication circuits with distributed constants and 
also a study of production and propagation of electromagnetic radiation.
Topics included are: transmission line theory and applications; impedance m atch­
ing; u ltra high-frequency generation and transmission; electromagnetic theory; 
propagation phenomena; antenna characteristics and radiation.
4513. C O M M U N IC A T IO N  N E T W O R K S .  Term  8. Required in Radio and Com­
munication option. Credit three hours. Spring term only. T hree recitations each 
week. Must be preceded or accompanied by 4122. Text: Transmission Networks and  
Wave Filters, T . E. Shea; supplementary notes.
After a review of fundamental principles dealing with linear networks, a study 
is made of two-terminal networks, reciprocal structures, ideal reactance structures, 
and balancing networks. A generalized analysis of the four-terminal transmission net­
work is made. There is an introductory study of filter characteristics and design, 
and of amplitude and delay equalizers. T he course includes: general equivalence 
theorems; analogies between lumped networks and smooth lines; continuous and 
concentrated loading of lines; use of line segments as network elements; topics in 
the practical design of filters and corrective networks.
4516. R A D IO  A N D  C O M M U N IC A T IO N  L A B O R A T O R Y .  Term  8. Required 
in Radio and Communication option. Credit three hours. Spring term only. One 
recitation and one laboratory period each week. Must be preceded or accompanied 
by 4511. Text: Radio Engineer’s Hand-book,  F. E. Term an; Radiotron Designer’s 
Handbook,  3. edition, F. Langford Smith; supplementary notes.
This course consists of a series of experiments closely paralleling the work of the 
accompanying course.
4517. R A D IO  A N D  C O M M U N IC A T IO N  L A B O R A T O R Y .  Term  9. R equired in 
Radio and Communication option. Credit three hours. Fall term only. One recitation 
and one laboratory period each week. Must he preceded or accompanied by 4512. 
Texts: Theory and Applications of Microwaves, Bronwell and Beam; supplementary 
notes.
This course consists of a series of experiments closely paralleling the work of the 
accompanying course.
4521. R A D IO  B R O A D C A S T IN G .  Elective. Credit three hours. Two lectures and 
one lecture-laboratory or computing period each week. Prerequisite, 4511. Must be 
preceded or accompanied by 4512. Text: references to current manuals and literature.
T he course deals with the engineering aspects of radio broadcasting, including 
the following topics: studio equipment, and problems of studio operation; trans­
mitting equipment, and problems of operation; determination of coverage; station 
interference, allocation of channels, and use of directional radiating systems; per­
formance tests and maintenance procedures; network interconnections; purpose and 
policy of governmental regulating bodies.
T he alternate laboratory and computing periods offer an opportunity to gain
practical knowledge through the facilities of the University broadcasting station and 
through inspection of other near-by stations.
4522. T E L E P H O N E  A N D  T E L E G R A P H  SYSTEM S.  Elective. Credit two hours. 
Two recitations each week. Prerequisite, 4131. Text: Electrical Communication,  
Albert.
This course continues in greater detail the study begun in the prerequisite course. 
T he methods of machine switching in telephone systems are studied. Consideration 
is given to the relative advantages of the several systems, and to the proper choice 
of system as influenced by the size of the community. Carrier telephony in both 
cable and open-wire circuits is given some attention.
Modern telegraphic methods, such as m ultiplex printing and facsimile trans­
mission, are studied.
Inspection trips to near-by telephone and telegraph exchanges will be arranged.
4526. DESIGN  A N D  C O N S T R U C T IO N  OF V AC U U M  TUBES.  Elective. Credit 
three hours. Two lecture-recitations, and one laboratory period each week. Pre­
requisite, 4122. Text: Vacuum Tubes,  Spangenberg.
T he purpose of this course is to acquaint the student with methods by which an 
electron tube may be designed and its performance predicted; and to give a practical 
insight into the methods and problems of electron tube manufacture.
Materials and processing necessary to fabricate simple tubes are discussed. Design 
considerations involved in heater and cathode design are covered. T he theoretical 
aspects of diode design are taken up followed by triode, tetrode, beam tubes, con­
verter tubes, and other special vacuum tube types. Current manufacturing practices 
are discussed and illustrated.
T he laboratory courses are devoted to the actual construction of several forms 
of the types considered from the theoretical point of view. T he student assembles 
the elements, completes the necessary glass working and evacuation, and compares 
the performance with that predicted.
4531. T E L E V IS IO N  SYSTEM S.  Elective. Credit three hours. Two lectures and 
one laboratory or computing period each week. Prerequisites, 4511 and 4513. Texts: 
Principles of Television Engineering, Fink; Television, volumes III and IV, RCA 
Review; Transients in L inear Systems, Gardner and Barnes.
T he objectives of the course are to demonstrate the application of physical 
principles in the field of television engineering, and to acquaint the student with 
modern practice in the design and operation of television transmitters and receivers.
Basic work in transient analysis, vacuum tube amplifiers, cathode-ray pickup and 
viewing tubes, cathode-ray beam deflection, pulse shaping, modulation, and an ­
tenna characteristics serves as a background for further study of television problems. 
In  addition, such problems as optics, illum ination, scanning, synchronization, 
blanking, and shading are considered.
Computations involving the design of various units required for transmission and 
reception are carried out in the computing periods. Laboratory work consists of 
experimental work on problems jointly selected by the student and instructor in the 
field of television and related fields. An inspection of nearby television facilities 
serves to emphasize practical aspects.
4541. A PPLIED  ACOUSTICS.  Elective. Credit two hours. Two recitations each 
week. Prerequisites, 4122 and 4131. Texts: Applied  Acoustics, Olsen and Massa; 
Vibration and Sound,  Morse.
A review of the laws of ideal gases, the thermodynamic properties of air, and the 
laws of the propagation of compressional waves precedes a study of the transmission 
of sound through tubes, horns, and unbounded media. T he design of sound sources, 
microphones, loudspeakers, and wax, lacquer, magnetic, and photographic recorders 
in keeping with acoustical principles is considered. T he phenomena of reflection,
absorption, and reverberation, and the limitations which these phenomena impose 
upon architectural design, are studied. A brief study of record processing and dupli­
cation is included.
4551. R A D IO  AIDS T O  N A V IG A T IO N .  Elective. Credit two hours. Two recita­
tions each week. Prerequisites, 4122 and 4131. Text: Radar A ids to Navigation,  Hall; 
selected references.
Analysis of the principles of directive antennas is followed by discussion of long­
wave and medium-wave direction finders and radio beacons. Atmospheric effects, 
and limitations on the accuracy of determinations made by such equipm ent are con­
sidered. Attention is also given to medium-frequency pulsed transit-time systems 
and to high-frequency return-signal systems, with application to long-range navi­
gation and precision mapping. Airport approach systems and traffic control are 
studied briefly.
4561. U L T R A -H IG H -F R E Q U E N C Y  SYSTEM S.  Elective. Credit two hours. One 
recitation and one laboratory period each week. Prerequisites, 4512 and 4517.
This course consists of a theoretical and laboratory study of electrical equipm ent 
particularly applicable to u ltra high-frequency operation, such as magnetrons, kly­
strons, and other similar generators; measuring devices, transmission systems, wave 
guides, coaxial lines, radiators, and cavity resonators.
4563. PULSE T E C H N IQ U E  I N  C O M M U N IC A T IO N  A N D  R A D A R .  Elective. 
Credit three hours. Three recitations each week. Prerequisites, 4511 and 4516. Texts: 
Principles of Radar,  M.I.T. Radar School Staff; supplementary notes.
This course deals with the transmission of information and the detection of objects 
by means of discrete pulses rather than by continuous waves. Among its topics are: 
Analysis of signal functions, especially of pulses and related signals; noise analysis. 
Basic principles of pulse generation, modulation, transmission and reception; funda­
mental circuits of pulse techniques. Application to radar. Pulse communication 
systems, known as pulse-amplitude, pulse-time, pulse-position and pulse-code m odu­
lating systems.
4564. T R A N S M IS S IO N  OF I N F O R M A T IO N .  Elective. Credit three hours. Three 
recitations each week. Prerequisite, 4563. Text: mimeographed notes.
This course deals with the general aspects of a transmission system, which consist 
of the source of information, the transmitter, the channel, the receiver and the final 
destination of the message. T he definition of information and a quantitative measure 
of information are given. T he statistical properties of the source, its entropy, and 
the rate at which information is produced by the source are discussed. T he trans­
formation of primary signal functions into secondary signal functions a t the trans­
m itter is studied. T he capacity of the channel to transmit the secondary signal 
function in the presence of channel noise, and the possibilities of recovering the 
primary signal function at the receiver, are then studied. T he over-all performance 
of transmission is discussed by fidelity considerations and the effective rate of trans­
mission. These principles are applied to pulse-code modulation as an example of 
modern transmission of information.
4565. E L E C T R O M A G N E T IC  T H E O R Y .  Elective. Credit three hours. Prerequisite,
4512. Three lecture-recitations each week.
The course presents the foundations of electromagnetic theory required for study of 
radio wave communication. T he course proceeds from a critical examination of the 
significance of the electromagnetic vectors, and their relations, to a discussion of the 
principles involved in guided and unguided propagation.
4566. R A D IO  W AVES I. Elective. Credit three hours. Prerequisite 4565. Three 
lecture-recitations each week.
This course, together with 4567, describes how propagation of radio waves is 
influenced by the earth, the lower atmosphere, and the ionosphere. Topics in tro­
duced are: the Sommerfeld theory o£ propagation over a flat earth, diffraction round 
a spherical earth, super-refractive propagation in atmospheric ducts, propagation in 
an ionized atmosphere, reflection from the ionosphere at both normal and oblique 
incidence.
4567. R A D IO  W AVES II. Elective. Credit three hours. Prerequisite 4566. Three 
lecture-recitations each week.
This course is a continuation of 4566. T he influence of the earth ’s magnetic field 
upon ionospheric propagation is studied, as well as those extra-terrestrial phenomena 
that affect propagation of radio waves in the earth ’s atmosphere.
4568. A N T E N N A S .  Elective. Credit three hours. Prerequisite 4565. Three lecture- 
recitations each week.
The course deals with the theory of transmission and reception by dipoles, slots, 
broadside antennas, end-fire antennas, horns, and paraboloids. T he detailed electro­
magnetic field involved in simple antennas is studied.
4571. A D V A N C E D  C O M M U N IC A T IO N  N E T W O R K S .  Elective. Credit three 
hours. Three recitations each week. Prerequisite 4513. Text: Netw ork  Analysis, Bode.
This course deals with the analysis and synthesis of networks. Among its topics 
are: mesh and nodal analysis, the complex frequency plane, conditions for physical 
realizability, representation of driving point impedance functions by physical net­
works, topics in the design of impedance functions.
COURSES IN ILLUMINATION
Professors STRONG and COTTRELL.
4611. I N T R O D U C T O R Y  I L L U M I N A T I O N .  Term  9. Elective. Credit three hours. 
Fall term only. Two recitations and one laboratory-computing period each week. 
Prerequisite, Physics 118. Text: Scientific Basis of I l lum ina ting  Engineering, Moon.
T he course is intended to acquaint the student with the general nature of the 
field of illum inating engineering. Introductory study in several basic aspects of the 
subject is sufficiently pursued to provide an appreciation of the problems commonly 
encountered and the methods of solution.
T he following topics are considered: sources of light; visual perception and il­
lusion; light control, both spectral and directional; the units and the measurement 
of the strength of light sources and of the intensity of illum ination; general il­
lumination design; perception, production, and mixing of colors; shadows, de­
sirable and undesirable; architectural objectives.
4612. I L L U M I N A T I N G  E N G IN E E R IN G .  Term  10. Elective. Credit three hours. 
Spring term only. Two recitations and one laboratory-computing period each week. 
Prerequisite, 4611. Text: Scientific Basis of I l lum inating  Engineering, Moon.
This course extends the study of some of the topics introduced in the prereq­
uisite course. Study of current literature supplements the text. Computation of 
light-flux distribution and study of more difficult lighting problems are pursued. 
Emphasis is placed on industrial lighting problems more specialized than the 
problems of general lighting.
4615. I L L U M I N A T I O N  S E M IN A R .  Term  9. Elective. Credit two hours. Fall 
term only, on sufficient demand. One two-hour period each week. Must be ac­
companied by 4611.
Reports on selected topics of current interest in illum inating engineering are pre­
sented and discussed.
COURSES IN SERVOMECHANISMS
Professor MESERVE.
4711. S E R V O M E C H A N IS M  I. Term  8. Required in Industrial Electronics and 
Control option. Credit three hours. Spring term only. Two lecture-recitations and
one laboratory or computing period each week. Prerequisites, 4121, 4126, 4216, and 
4221. Text: Servomechanisms, Chestnut and Mayer.
The course is a study o£ the principles of servomechanisms and regulating systems, 
principally from the classical differential-equation approach, with applications in 
industrial control problems. T he topics include: open-ended and closed-loop con­
trols; differential devices; and follow-up links. A ttention is given to factors affecting 
error, damping, and speed of response, and to the criteria for stability.
4712. SE R V O M E C H A N IS M  II.  Term  9. Required in Industrial Electronics and 
Control option. Credit three hours. Fall term only. Two lecture-recitations and one 
laboratory or computing period each week. Prerequisite, 4711. Text: Principles of 
Servomechanisms,  Brown and Campbell.
Servomechanism theory is here approached from the point of view of Laplace 
transform analysis. Control systems are synthesized, and their performance is pre­
dicted by the use of stability criteria. T he course includes laboratory tests for the 
comparison of observed and predicted performance of servo systems.
COURSES FOR CIVIL, MECHANICAL, CHEMICAL AND 
METALLURGICAL ENGINEERS
Professors ERICKSON, BRYANT, and LINKE; and INSTRUCTORS.
4931. E L E C T R IC A L  E N G IN E E R IN G .  Required of students in Chemical Engi­
neering, Civil Engineering, and Mechanical Engineering. Credit three hours. Fall and 
spring terms. One lecture, one recitation, and one computing period each week. 
Prerequisites; Mathematics 163, Physics 117, and Mechanics 1132 or 1152.
The course consists of an elementary study of direct-current electric circuits; the 
concepts of resistance, inductance, and capacitance; magnetic circuits; single-phase 
and three-phase alternating-current circuits; and instruments and techniques ap ­
propriate for making measurements in all such circuits.
4932. E L E C T R IC A L  E N G IN E E R IN G .  Required of students in Chemical Engineer­
ing, Civil Engineering, and Mechanical Engineering. Credit three hours. Fall and 
spring terms. One lecture, one recitation, and one laboratory or computing period 
each week. Prerequisite, 4931.
T he course is intended to develop a general understanding of d-c generators and 
motors, motor starters and controllers, transformers, induction motors, synchronous 
machines, a-c single-phase motors, and d-c and a-c selsyn units. All machines are 
considered as to construction, theory of operation, and operating characteristics.
4933. E L E C T R IC A L  E N G IN E E R IN G .  Required of students in  Chemical Engi­
neering and Mechanical Engineering. Credit tbree hours. Fall and spring terms. One 
lecture, one recitation, and one laboratory or computing period each week. Pre­
requisite, 4932.
T he aim of this course is to develop an understanding of the possibilities of 
electronic control. I t includes a study of the characteristics and applications of the 
various commonly used electron tubes and a study of such general topics as recti­
fiers, amplifiers, and oscillators. Quantitative analysis is avoided except when it 
might aid in understanding the function of a circuit.
4934. P RIN C IP LE S  OF A U T O M A T I C  C O N T R O L .  Term  10. Required of Me­
chanical Engineering students in Option A. Credit three hours. Spring term only. 
One lecture, one recitation, and one laboratory or computing period each week. 
Prerequisite, 4933.
T he course is a study of the mathematics of automatic control as exemplified in 
"servo” devices, with analysis of electrical, mechanical, and hydraulic applications. 
Considerable attention is given to problems of electrical instrum entation in auto­
matically controlled operations and processes.
Chemical and 
Metallurgical Engineering
Required courses in the Chemical and M etallurgical Engineering curricula given 
outside of the school.
Chemistry 111, 112. Introductory Inorganic Chemistry (p. 122)
115. Introductory Inorganic Laboratory (p. 122)
212. Introductory Q ualitative Analysis (p. 122)
220. Introductory Quantitative Analysis (p. 122)
222. Introductory Quantitative Laboratory (p. 122)
240. Special Methods of Quantitative Analysis (p. 122)
307, 308. Introductory Organic Chemistry (p. 123)
311. Introductory Organic Laboratory (p. 123)
312. Intermediate Organic Laboratory (p. 123)
403, 404. Introductory Physical Chemistry (p. 123)
411, 412. Introductory Physical Laboratory (p. 123)
English 111, 112. Introductory Course (p. 124)
Electrical Engineering 4931, 4932, 4933 (p. 112)
Geology 712, Metallurgical Raw Materials (p. 124)
History 165, 166. Science in Western Civilization (p. 124)
Mathematics 161, 162, 163. Analytical Geometry and Calculus (p. 124)
Mechanics and Materials of Engineering (p. 68-73)
Mechanical Engineering Courses (p. 88)
Physics 115. Mechanics (p. 125)
116. Wave Motion, Sound, and H eat (p. 126)
117. Electricity and Magnetism (p. 126)
118. Physical Electronics and Optics (p. 126)
Psychology 101 (p. 127)
Public Speaking 101 (p. 127)
CHEMICAL ENGINEERING
5103. C H E M IC A L E N G IN E E R IN G  T H E R M O D Y N A M IC S .  Fall term. Credit three 
hours. Prerequisite course, Chemistry 403 and 404. Mr. VON BERG.
Lectures. T he development of the fundam ental principles of thermodynamics, 
with special attention to their applications to chemical engineering processes.
5104. C H E M IC A L E N G IN E E R IN G  T H E R M O D Y N A M IC S .  Spring term. Credit 
two hours a term. Prerequisite course, Engineering 5103. Mr. VON BERG.
Lectures. Continuation of course 5103.
5106. C H E M IC A L E N G IN E E R IN G  K IN E TIC S .  Credit two hours. Spring term. 
Two lectures a week. Prerequisite course, Engineering 5104. Mr. VON BERG.
T he kinetics of chemical engineering reactions and processes.
5203, 5204. C H E M IC A L E N G IN E E R IN G  T E C H N O L O G Y .  Credit two hours a 
term. Consecutive terms. Lectures. Mr. WIEGANDT.
A discussion of the im portant chemical engineering processes and industries. The 
first term is devoted to the consideration of inorganic chemical technology; in the 
second term, the discussion deals with the organic chemical engineering industries.
5303, 5404. U N I T  O P E R A T IO N S  OF C H E M IC A L E N G IN E E R IN G .  Credit three 
hours a term. Consecutive terms. Lectures. Prerequisite courses, Chemistry 404 and 
Engineering 5203 and 5204. Mr. RHODES.
A critical discussion of the unit operations of chemical engineering.
5353, 5354. U N I T  O P E R A T IO N S  L A B O R A T O R Y .  Credit three hours a term. 
Two terms. Parallel courses, Engineering 5303, 5404. Messrs. RHODES, SMITH, and 
assistants.
5501. C H E M IC A L E N G IN E E R IN G  S T O IC H IO M E T R Y .  Two hours credit. Lec­
tures and recitations. Mr. RHODES.
Material balances and energy balances in chemical engineering; combustion re­
actions.
5503, 5504. C H E M IC A L E N G IN E E R IN G  C O M P U T A T IO N S .  Credit two hours a 
term. Consecutive terms. Conferences and lectures. Prerequisite or parallel course, 
Engineering 5304. Mr. WINDING.
Problems in fluid flow and heat transfer, distillation, evaporation, drying, humidi- 
fication and air conditioning, and fdtration.
5505. A D V A N C E D  P R O B L E M S  I N  H E A T  T R A N S F E R .  Credit two hours. Spring 
term. Conferences and lectures. Prerequisite courses, Engineering 5503 or equivalent. 
Mr. SMITH.
Advanced topics in heat transfer. H eat transfer to fluids in streamline flow; heat 
transfer under unsteady-state conditions; heat transmission in mixed-flow heat ex­
changers, etc. Primarily for graduate students.
5506. A D V A N C E D  P RO BL EM S I N  DIFFUSION AL O P E R A T IO N S .  Credit three 
hours. Fall term. Primarily for graduate students. Prerequisite courses, 5503, 5504, 
or equivalent. Mr. WINDING.
Conferences and lectures. Advanced topics in distillation, gas absorption, liquid- 
liquid extraction, and drying.
5603, 5604. C H E M IC A L E N G IN E E R IN G  E Q U IP M E N T .  Credit two hours a term. 
Two lectures a week. Prerequisite course, Engineering 5304. Mr. SMITH.
Details of design and construction of chemical engineering equipm ent; piping, 
design of pressure vessels, detailed design of process equipment.
5605, 5606. C H E M IC A L P L A N T  DESIGN.  Credit two hours a term. Two terms. 
Messrs. RHODES, WINDING, HEDRICK, SMITH, VON BERG, and WIEGANDT.
Individual problems in the design of complete chemical plants, with estimation of 
costs of construction and operation.
5701. P L A N T  IN SP EC TIO N S.  Credit one hour. Spring term. Messrs. RHODES 
and WINDING.
A series of supervised inspection trips to manufacturing plants representing various 
chemical engineering industries. Each student is required to subm it a critical and 
comprehensive report.
5711. L I B R A R Y  USE A N D  P A T E N T S .  Credit one hour. Spring term. Messrs. 
RHODES and MASON.
T he effective use of technical literature; literature searches; abstracts and bibli­
ographies; patent law.
5741. P E T R O L E U M  R E F IN IN G .  Credit three hours. Alternate terms. Three 
lectures a week. Prerequisite course Engineering 5304. Mr. WIEGANDT. Processes 
employed in  petroleum refining.
5742. S Y N T H E T I C  RESIN S  A N D  PLASTICS.  Credit three hours. Alternate terms. 
Prerequisite course, Chemistry 404. Mr. WINDING.
Polymerization reactions; manufacture and properties of synthetic resins, fibers, 
plastics, and rubbers.
5743. SPECIAL TOPICS I N  C H E M IC A L E N G IN E E R IN G .  Credit three hours. 
Either term. Lectures; hours to be arranged. Prerequisite course Engineering 5304 
or special permission. Messrs. WINDING, RHODES, and visiting lecturers.
A series of lectures by resident staff members and visiting lecturers in some general 
field of chemical engineering.
5745. C O N T R O L  OF E N G IN E E R IN G  PROCESSES.  Credit three hours. Fall term. 
Lectures. Hours to be arranged. Prerequisite courses Engineering 5304 and 5354 or 
6204 and 6254. Mr. RHODES.
The methods used for operation control and quality control in chemical engi­
neering processes.
5746. C H E M IC A L E N G IN E E R IN G  ECONOMICS.  Credit three hours. Spring term. 
Three lectures each week. Prerequisite course 5304, or special permission.
T he economic aspects of research, development, manufacturing, and sales in the 
chemical industries.
5851. C H E M IC A L M ICROSCOPY.  Credit three hours. E ither term. One lecture 
and two laboratory periods each week. Prerequisite or parallel course, Chemistry 
403 or 404 and Physics 117 or 118 or special permission. Mr. MASON and assistants.
The use of microscopes and their accessories in  chemical and technical investi­
gations. Micrometry; quantitative estimations; microscopical characteristics and 
physical chemistry of crystals; lens systems and photomicrography; study of indus­
trial materials such as textile and paper fibers.
5853. M IC RO SC O PIC AL Q U A L I T A T I V E  A N A L Y S IS  ( IN O R G A N IC ).  Credit two 
or more hours. Either term. Laboratory periods to be arranged. Prerequisite, Engi­
neering 5851. Mr. MASON.
Laboratory practice in the analysis of inorganic substances containing the more 
common elements.
5854. M IC RO SC O PIC AL M E T H O D S  I N  O R G A N IC  C H E M IS T R Y .  Credit two or 
more hours. Either term. Laboratory practice. Day and hour to be arranged. Pre­
requisites, Engineering 5851 and special permission. Mr. MASON.
General manipulative methods applicable to small amounts of material, crystal­
lization procedures, determination of melting points and molecular weights, chemical 
tests and reactions for elements, radicals, and various types of organic compounds. 
Preparation of simple derivatives.
5859. A D V A N C E D  C H E M IC A L M ICROSCOPY.  Credit one or more hours. Either 
term. Prerequisite course, Engineering 5851 and special permission. Mr. MASON 
and assistants.
Laboratory practice in special methods and special applications of chemical micros­
copy.
5953, 5954. SE N IO R  P R O JE C T .  Credit three hours a term; additional credit 
by special permission. Consecutive terms. Prerequisite course, Engineering 5304. 
Messrs. RHODES, MASON, W INDING, SMITH, VON BERG, and WIEGANDT.
Research on an original problem in Chemical Engineering.
5955. SPECIAL P R O JE C TS  I N  C H E M IC A L  E N G IN E E R IN G .  Credit variable. 
Either term. Prerequisite course 5954. Messrs. RHODES, MASON, WINDING, 
SMITH, VON BERG, and WIEGANDT.
Research or studies of special problems in chemical engineering.
METALLURGICAL ENGINEERING
6110. CA STIN G , W O R K IN G ,  A N D  W E L D IN G  OF M E T A L S .  Credit two hours. 
Either term. One lecture and one laboratory period each week. Messrs. KYLE, 
HARPER, HODGES, and JOYCE.
An elementary course covering the im portant industrial processes used in the 
casting, hot working, cold forming, and welding of metals.
6111. I N T R O D U C T O R Y  M E T A L L U R G Y .  For students in Metallurgical Engi­
neering. Credit two hours. Fall term. One lecture and one laboratory period each 
week. Messrs. KYLE, HARPER, HODGES, and JOYCE.
An elementary course covering the im portant principles of metallurgy.
6112. C A STIN G , W O R K IN G ,  A N D  W E L D IN G  OF M E T A L S .  Credit two hours. 
Fall term. One lecture and one demonstration period each week. Messrs. KYLE, 
HARPER, HODGES, and JOYCE.
For students in Electrical Engineering.
An elementary course covering the im portant industrial processes used in the 
casting, hot working, cold forming, and welding of metals.
6113. M E T A L L U R G Y  OF C A STIN G , W O R K IN G ,  A N D  W E LD IN G .  Credit three 
hours. Fall term. Two lectures and one laboratory period each week. Prerequisite 
courses, Engineering 1231 and Engineering 6110. Messrs. KYLE, BURTON, and 
assistants.
An advanced course for students in Mechanical Engineering covering the applica­
tion of metallurgical principles to foundry, metal working, and welding problems.
6114. M E T A L L U R G Y  OF C A STIN G , W O R K IN G ,  A N D  W E LD IN G .  Credit three 
hours. Spring term. Two lectures and one laboratory period each week. Prerequisite 
courses, Engineering 1233, Engineering 6111, and Engineering 6811. Mr. BURTON.
An advanced course for students in Metallurgical Engineering.
6120, 6121. A D V A N C E D  F O U N D R Y  E N G IN E E R IN G .  Credit three hours a term. 
Consecutive terms. Lectures and recitations. Prerequisite courses, Engineering 6113 
or 6114. Mr. KYLE.
T he metallurgy of cast ferrous and non-ferrous metals and the technology of cast­
ing production.
6203, 6204. S M E L T IN G  A N D  R E F IN IN G .  Credit three hours a term. Consecutive 
terms. Lectures. Prerequisite courses, Chemistry 404 and Engineering 1256, 6501. Mr. 
GREGG.
Theory of the reactions involved in the reduction and refining of metals, carburi- 
zation and decarburization, slag control, furnace-atmosphere generation, and re­
lated topics.
6221. A D V A N C E D  PROCESS M E T A L L U R G Y .  Credit three hours. Fall term. 
Lectures and conferences. Prerequisite courses, Engineering 6203 and 6204. Mr. 
GREGG.
An advanced course covering the production of metals and alloys.
6253, 6254. U N I T  PROCESSES I N  M E T A L L U R G Y .  Credit three hours a term. 
Consecutive terms. One lecture and one laboratory period each week, with reports. 
Parallel courses, Engineering 6203, 6204. Mr. GREGG.
Experimental study of im portant processes in metallurgy, including ore dressing, 
temperature measurements, generation and control of furnace atmospheres, furnace 
design and performance, smelting and refining operations and electrodeposition.
6311. P H YSIC A L  M E T A L L U R G Y .  Credit three hours. Fall term. Prerequisite 
course, Engineering 6811. Messrs. MASON and BURTON.
Detailed discussion of plastic deformation, recrystallization and grain growth, 
diffusion in alloys, precipitation from solid solution, and transformation mechan­
isms in heat treatment.
6322. A D V A N C E D  P H YS IC A L  M E T A L L U R G Y . Credit three hours. Spring term. 
Laboratory periods and conferences. Prerequisite courses, Engineering 6311 and 
6351 and special permission. Messrs. MASON and BURTON.
Special topics and minor research problems.
6351. P H YS IC A L  M E T A L L U R G Y  L A B O R A T O R Y .  Credit three hours. Fall term. 
Laboratory periods and conferences. Parallel course, Engineering 6311. Messrs. 
MASON and BURTON.
Experiments to illustrate the im portant phenomena of physical metallurgy and 
special techniques for their investigation.
6501. M E T A L L U R G I C A L  C A L C U L A T IO N S .  Credit two hours. Spring term. Lec­
tures and recitations. Prerequisite, Engineering 1255. Mr. GREGG.
An introductory course in the application of the principles of chemistry and 
physics to metallurgical problems, including combustion, heat balances, gas reactions, 
and furnace charges.
6602. M E T A L L U R G I C A L  DESIGN.  Credit three hours. Spring term. Lectures. 
Prerequisite course, Engineering 6311, or special permission. Mr. BURTON.
The application of metallurgical principles to the study of the performance of 
metal parts in service. Includes metallurgical considerations in the choice of metals 
for various types of service, factors governing the choice of methods of fabrication 
of metal parts and equipment, and a study of metal failures and their causes and 
remedies.
6701. P L A N T  IN SP E C T IO N .  Credit one hour. Spring term. Mr. GREGG.
A series of supervised inspection trips to manufacturing plants representing various 
metallurgical engineering industries. Each student is required to subm it a compre­
hensive report.
6811. I N T R O D U C T O R Y  M E T A L L O G R A P H Y .  Credit three hours. Spring term. 
One lecture and two laboratory periods each week. Prerequisite courses, Engineering 
1255 or 1222. Messrs. MASON and BURTON.
Microstructures of alloys, as related to composition, thermal history, and physical 
properties. Preparation of specimens; principles and use of metallographic micro­
scopes.
6953, 6954. SE N IO R  P R O JE C T.  Credit three hours each term. Two terms. Pre­
requisite course, Engineering 6254. Messrs. KYLE, MASON, GREGG, and BURTON.
Research on an original problem in Metallurgical Engineering.
Aeronautical Engineering
UNDERGRADUATE COURSES
7001. I N T R O D U C T I O N  TO  A E R O N A U T I C A L  E N G IN E E R IN G .  Credit three 
hours. Given as required. Prerequisite, Engineering Mechanics. An introductory 
course for students in all branches of engineering. Emphasis on airplane mechanics: 
aerodynamic forces, airplane performance, airplane stability and control.
GRADUATE COURSES
7101. M E C H A N IC S  OF A IR P L A N E S .  Credit four hours. Fall term. Prerequisite, 
Engineering Mechanics. Physics of the atmosphere; properties of gases. Dimensional 
analysis. Laws of compressible fluid motion; fluid forces on bodies. Properties of 
wings in subsonic, transonic and supersonic flight. Airplane and missile performance 
estimation. Experimental methods. Mr. WILD.
7102. M E C H A N IC S  OF A IR P L A N E S .  Credit four hours. Spring term. Prerequisite, 
7101. Introduction to particle dynamics; equations of motion of rigid body in  space; 
Eulerian axes. Stick-fixed and stick-free static longitudinal stability; control-surface 
forces; power effects. Dynamic stability; lateral stability. Controlled motions of a ir­
planes and missiles; operational methods. Experimental methods. Mr. WILD.
7203. A E R O D Y N A M IC S  OF P O W E R  P L A N T S .  Credit three hours. Spring term. 
Prerequisites, 7101, Physics. Thermodynamics; aero-thermodynamics; principles of
jet propulsion. Rockets; ramjets; aerodynamic design of compressors and turbines; 
turbojets; turboprop. Heat transmission; aerodynamics of cooling; cooling of re­
ciprocating engines at altitude; heat-exchanger design; cabin conditioning; thermal 
anti-icing. Mr. WILD.
7204. GASDYNAMICS. Credit four hours. Spring term. Prerequisite, permission 
of the instructor. One-dimensional steady flow of a perfect gas with heat addition 
etc., wave-propagation phenomena, method of characteristics for 2-dimensional and 
axi-symmetric supersonic steady flow and unsteady channel flow. Experimental 
methods. Mr. KANTROWITZ.
7205. K IN E T IC  T H E O R Y .  Credit two hours. Fall term. Prerequisites, Physics, 
Integral Calculus, Engineering Thermodynamics. Topics in kinetic theory and 
thermodynamics related to gasdynamics. Equation of state of gases, Maxwell dis­
tribution law and relation to thermodynamics, transport phenomena, heat capacity 
of gases. Mr. KANTROWITZ.
7301. T H E O R E T I C A L  A E R O D Y N A M IC S  I. Credit three hours. Six hours a week 
during the first half of the fall term. Prerequisites, Differential Equations, In te r­
mediate Mechanics or Introduction to Theoretical Physics. Introduction to theoretical 
hydrodynamics. Ideal fluids. T he boundary-value problems of steady and non-steady 
two- and three-dimensional potential flows with special attention to flows produced 
by the motion of solid bodies. Vector methods and complex variable are used ex­
tensively. Mr. SEARS.
7302. T H E O R E T I C A L  A E R O D Y N A M IC S  II.  Credit three hours. Spring term. 
Prerequisites, 7301, 7303. Wing theory: thin-airfoil theory, two-dimensional airfoil 
theory, Prandtl wing theory, lifting surfaces, general multiplane theory, non-sta- 
tionary wing theory. Corrections for compressibility (linearized theory). Wing theory 
for supersonic speeds; source and sink methods and extensions, conical-flow methods, 
non-stationary cases. Mr. SEARS.
7303. T H E O R E T I C A L  A E R O D Y N A M IC S  III.  Credit three hours. Six hours a 
week during the second half of the fall term. Prerequisite, 7204, 7301. T he aero­
dynamics of compressible fluids: equations of motion, sm all-perturbation theory 
(subsonics and supersonic). Janzen-Rayleigh theory, the hodograph methods, the 
lim iting line, the method of characteristics, Prandtl-M eyer flow, hypersonic flow. 
Messrs. KUO and SEARS.
7304. T H E O R E T I C A L  A E R O D Y N A M IC S  IV .  Credit three hours. Spring term. 
Prerequisite, 7301. T he aerodynamics of viscous fluids: the boundary layer, heat 
transfer, fundamentals of boundary-layer stability. Turbulence, the fundamentals 
of isotropic turbulence. Experimental methods. Mr. KUO.
7305. A E R O D Y N A M IC S  OF C OM PRESSIBLE VISCOUS FLUIDS.  Credit two 
hours. Fall term. Prerequisite, 7304. T he theory of boundary layers and heat trans­
fer in compressible fluids. Phenomena of interaction between shock wave and 
boundary layer. Experimental methods. Mr. KUO.
7401. A I R P L A N E  S T R U C T U R E S .  Credit three hours. Fall term. Prerequisite: 
Strength of Materials. Stress and deformation analysis of typical airplane structures. 
Trusses. Frames. Cantilever wings. Applications of the theory of elasticity. Theory of 
torsion. Aeronautical materials. Fundamentals of plasticity. Mr. RIPARBELLI.
7402. A IR P L A N E  S T R U C T U R E S .  Credit three hours. Spring term. Prerequisites, 
7101, 7401. Elastic stability of columns and plates. Diagonal tension beams. Stress 
analysis of shells. Air and ground load determination and distribution. Design re­
quirements. Fundamentals of dynamics of airplane structures. Mr. RIPARBELLI.
7403. A I R P L A N E  DESIGN.  Credit one hour. Fall term. Orientation: the airplane 
and its components; the philosophy of airplane design; aircraft materials and proc­
esses. Messrs. RIPARBELLI, and SEARS.
7404. A IR P L A N E  DESIGN.  Credit one hour. Spring term. Prerequisite, 7403. 
Orientation (continued). Messrs. RIPARBELLI, and SEARS.
7406. D Y N A M IC S OF A I R P L A N E  S T R U C T U R E S .  Credit two hours. Fall term. 
Vibration of structures. Stability and vibration of rotating shafts. Aero-elastic 
problems. Elastic and plastic waves in longitudinal impact. Experimental techniques. 
Mr. RIPARBELLI.
7405. A E R O -E L A S T IC  P RO BLEM S.  Credit three hours. Prerequisites, 7101, 7102. 
Flutter, divergences, and aileron reversal; control-surface vibration at high speeds. 
Aero-elastic properties of swept-back wings.
7801. R E S E A R C H  I N  A E R O N A U T I C A L  E N G IN E E R IN G .  (Credit to be ar­
ranged.) Prerequisites, admission to the Graduate School of Aeronautical Engineering 
and approval of the Director. Independent research in a field of aeronautical science. 
Such research must be under the guidance of a member of the staff, and must be of 
a scientific character.
7901. A E R O N A U T I C A L  E N G IN E E R IN G  COLLO Q U IU M .  Credit one hour. Pre­
requisite, admission to the Graduate School of Aeronautical Engineering. Lectures 
by staff members, graduate students, personnel of Cornell Aeronautical Laboratory 
and visiting scientists on topics of interest in aeronautical science, especially in con­
nection with new research.
7902. A D V AN C E D  S E M IN A R  I N  A E R O N A U T IC S .  Credit two hours. Prerequisite, 
approval of the Director. Same as 7901, bu t devoted to topics of advanced scientific 
interest.
Engineering Physics
8051 and 8052. P R O JE C T ,  Terms 9 and 10. Credit three hours each term. Fall 
and spring terms respectively. Informal study under direction of a member of the 
University Staff. The objective is to develop self-reliance and initiative, as well as 
to gain experience with methods of attack and with over-all planning, in the carry­
ing out of a special problem related to the student’s field of interest. T he choice of a 
problem is to be made by the student in consultation with members of the staff.
8121. CLASSICAL T H E R M O D Y N A M IC S .  Credit three hours. Fall term. Three 
recitations a week. Primarily for candidates for the degree of Bachelor of Engineer­
ing Physics. Introduction to the kinetic theory of gases and brief introduction to  
statistical mechanics. Application to physical and engineering problems.
8122. CLASSICAL T H E R M O D Y N A M IC S .  Credit three hours. Spring term. Three 
recitations a week. Continuation of 8121.
8512. E L E C T R O N  MICROSCOPY.  Credit three hours. Spring term. Prerequisite, 
consent of the instructor. Lectures T  T h  S 10. Laboratory hours to be arranged. 
Mr. SIEGEL.
Basic electron optics, image formation and interpretation, construction and oper­
ation of the electron microscope in physics, chemistry, and biology.
8517. E L E C T R O N  O PTIC S A N D  I T S  A P P LIC A TIO N S .  Credit three hours. Fall 
term. Prerequisites, Physics 225 (Physics 215 advised bu t not required). M W F 11. 
Mr. SIEGEL.
Electron beam formation, Gaussian dioptrics and aberrations of electron lenses, 
applications including cathode ray tube, electron microscope, beta ray spectrometer, 
mass spectrometer.
General Courses of Instruction
Described in this section are certain courses, prescribed for students in Engineering, 
given in the College of Arts and Sciences, the College of Architecture, or other d i­
visions of the University as indicated below.
T he University requirem ent in  Military Science (see p. 12 above and the A n ­
nouncement of the Independent  Departments)  may be satisfied:
(a) by four terms of work in the Departm ent of Military Science and Tactics 
(Military Science 1, 2 and one of the following pairs: 23, 24; 33, 34; 43, 44; 53, 54; 
or Military Science 61, 62, 63, 64)
(b) by four terms of work in the D epartm ent of Air Science and Tactics (Military 
Science 1, 2; Air Science 3, 4 or 3, 44)
(c) by four terms of work in the Departm ent of Naval Science while registered 
either as a regular student or as a contract student in the Naval ROTC (Naval 
Science 101, 102, 201, 202).
Students who have been enrolled in the Armed Services are exempted from the re­
quirem ent in Military Science. A student who is enrolled in the Organized Naval 
Reserve Program may postpone the Military Science requirem ent while he is so 
enrolled, and the completion of two calendar years of work in the Program shall 
satisfy the requirem ent. Any student, registered in the Big Red Band, may postpone 
the Military Science requirem ent for the term in which he is so registered, and any 
student who satisfactorily completes a term of work in  the Big Red Band shall be 
deemed to have satisfied one term of the University Military Science requirement.
Advanced courses of two years in Military and Air Science and Tactics are elective 
and may qualify students for appointments as Second Lieutenants in the Regular 
Army or Air Force, the Officers Reserve Corps, U. S. Army, or the U. S. Air Force 
Reserve.
T he Departm ent of Naval Science offers a four-year course of training which may 
qualify students for appointments as Ensigns in  the Regular Navy or Naval Reserve 
or as Second Lieutenants in the Marine Corps or M arine Corps Reserve.
Academic credit of three hours a term may be earned in the advanced courses in 
Military and Air Science and Tactics. This credit may be applied toward any of the 
free electives offered in the curricula of the Engineering College, except in the De­
partm ent of Engineering Physics. Students who complete the four-year course in 
Naval Science are given University credit for twenty-four hours of college work. At 
present, net credit toward degree requirements of the various schools of the College 
of Engineering is as follows, provided the entire course in Naval Science is completed:
Further details concerning the courses offered in  Military Science may be obtained
in the A nnouncem en t  of the Independen t  Departments.
MILITARY SCIENCE
School of Mechanical Engineering 
School of Electrical Engineering 
School of Chemical and Metal-
— 11 hours
— 12 hours
lurgical Engineering 
School of Civil Engineering 
Departm ent of Engineering Physics
9 hours 
7 hours 
none
PHYSICAL TRAINING
T he University requirem ent in Physical Training (see p. 13 above and the A n ­
nouncement of the Independen t  Departments)  may be satisfied by four terms of 
work in the Departm ent of Physical Education. For this purpose Physical Education 
1, 2, 3, and 4 are available to men, and Physical Education 51, 52, 53, and 54, to 
women.
Additional courses in Physical Education are described in the Announcem en t  of  
the Independent  Departments.
ARCHITECTURE 
REGIONAL AND CITY PLANNING 
(In cooperation with the School of Civil Engineering)
Instruction is given by Messrs. MACKESEY, CLARKE, DETW EILER, EDMOND­
SON, and REPS.
700. H I S T O R Y  OF C I T Y  P L A N N IN G .  Fall term. Credit three hours. Open to 
graduates and upperclassmen. T he history of the planning of communities from 
ancient times to the present. Lectures, assigned readings, and examinations.
710. P RIN C IP LE S  OF C I T Y  A N D  R E G IO N A L  P L A N N IN G .  Fall term. Credit 
three hours. Open to graduates and upperclassmen. A review of the basic influences 
in the development of cities. A general view of the theory and accepted practice of 
city and regional planning, including a study of the social, economic, and legal 
phases. Lectures, assigned readings, and examinations.
711. C I T Y  P L A N N IN G  P R A C T IC E .  Spring term. Credit three hours. Prerequisite, 
Course 710. T he procedures and techniques of gathering and analyzing data for 
municipal planning studies. T he selection and integration of data for use in p lan­
ning. Practical application of the theories of city planning. Office practice. Lectures, 
assigned readings, reports.
713. HO U SIN G .  Fall term. Credit two hours. Registration limited. Prerequisite, 
Course 710. An introduction to the theory and standards of housing practice through 
analysis and comparison of various existing examples, considering the social, eco­
nomic, and technical sides of the work. Lectures, assigned readings, and reports.
717. Z O N IN G  P RIN C IP LE S  A N D  P R A C T IC E .  Spring term. Credit two hours. 
Prerequisite, Course 710. Technical and legal aspects of drafting and administering 
zoning regulations. Open to graduates and upperclassmen in all colleges of the Uni­
versity.
CHEMISTRY
101-102. G E N E R A L  C H E M IS T R Y .  Credit three hours a term. Throughout the 
year. Chemistry 101 is prerequisite to Chemistry 102. A terminal course for those 
students who do not intend to take more chemistry. Will not serve as prerequisite 
for more advanced courses in chemistry. Secondary school chemistry is not pre­
requisite. Lectures, M F 10 or 11. Laboratory, M T  W T h  or F 8-10:30, 10:30-1, or 
2-4:30, or S 8-10:30. Conference, one hour a week, to be arranged. Mr. WOOD, 
Mr. POSVIC, and assistants.
Emphasis on the more im portant chemical principles and facts, on the scientific 
method, and on the relation of chemistry to the other fields of knowledge and to 
everyday life.
105-106. G E N E R A L  C H E M IS T R Y .  Credit three hours a term. T hroughout the 
year. Chemistry 105 is prerequisite to Chemistry 106. For those students who will take
more chemistry, and serving as a prerequisite to the more advanced courses in 
chemistry. Secondary school chemistry is not prerequisite. May be elected by students 
who do not intend to take more chemistry. Lectures, T  T h  9, 10, or 12. Laboratory, 
M T  W T h  or F 8-10:30, 10:30-1, or 2-4:30, or S 8-10:30. Conference, one hour a 
week, to be arranged. Mr. VAN ARTSDALEN, Mr. REINHARDT, and assistants.
The im portant chemical principles and facts will be covered, with considerable 
attention given to the quantitative aspects and to the technics which are im portant 
for further work in chemistry.
111-112. I N T R O D U C T O R Y  IN O R G A N IC  C H E M IS T R Y .  Credit, Chemistry 111 
three hours, Chemistry 112 two hours. Throughout the year. Chemistry 111 is prereq­
uisite to Chemistry 112. Chemistry 115 must be taken with Chemistry 111, except by 
consent of the instructor. Open to those students who have offered high school chem­
istry for entrance. Required of candidates for the degree of B. Chem. Eng. and recom­
mended for candidates for the degree of A.B. with a major in Chemistry. Lectures, 
Fall term, M W F 8 ;  Spring term, W F 8. Mr. LAUBENGAYER and Mr. SIENKO.
115. I N T R O D U C T O R Y  IN O R G A N IC  L A B O R A T O R Y .  Credit three hours. Fall 
term. Must be taken with Chemistry 111. Laboratory, T  T h  8-10:30, W F 10:30-1, or 
W 2-4:30 and S 10-12:30. Conference, one hour a week to be arranged. Mr. LAU­
BENGAYER, Mr. SIENKO, and assistants.
212. I N T R O D U C T O R Y  Q U A L I T A T I V E  A N AL YSIS .  Credit five hours. Spring 
term. Prerequisite, Chemistry 111 and 115. Must be taken with Chemistry 112. R e­
quired of candidates for the degree of B. Chem. Eng. and recommended for candi­
dates for the degree of A.B. with a major in Chemistry. Lectures, M S 8. Recitation, 
one hour a week, to be arranged. Laboratory, T  T h  8-11, W F 10-1, or W 1:40-4:30 
and S 10-1. Mr. BAUER, Mr. LONG, and assistants.
A study of the application of the theories of general chemistry, and the properties 
and reactions of the common elements and acid radicals to their systematic separation 
and detection, and their detection in various solutions and solids.
220. I N T R O D U C T O R Y  Q U A N T I T A T I V E  A N A L YSIS .  Credit three hours. Either 
term. Prerequisite, Chemistry 201 or 212. Chemistry 222 must be taken with 
Chemistry 220. Required of candidates for the degree of B. Chem. Eng. and rec­
ommended for candidates for the degree of A.B. with a major in Chemistry. Lec­
tures, M W 10. Recitation, one hour a week, to be arranged. Mr. NICHOLS, Mr. 
SCHERAGA, and assistants.
A study of the fundam ental principles of gravimetric and volumetric analysis with 
practice in stoichiometry.
222. I N T R O D U C T O R Y  Q U A N T I T A T I V E  L A B O R A T O R Y .  Credit three hours. 
Either term. Prerequisite, Chemistry 201 or 212. Must be taken with Chemistry 220. 
Required of candidates for the degree of B. Chem. Eng. and recommended for 
candidates for the degree of A.B. with a major in Chemistry. Laboratory, F 1-4:30 
and S 9-12:30 (either term) or T  T h  9-12:30 (fall term only). Mr. NICHOLS, Mr. 
SCHERAGA, and assistants.
Laboratory practice in the preparation and standardization of various volumetric 
solutions and the analysis of a variety of substances by volumetric and gravimetric 
methods.
240. SPECIAL M E T H O D S  OF Q U A N T I T A T I V E  A N AL YSIS .  Credit three hours. 
Either term. Prerequisite, Chemistry 220 and 222, or consent of the instructor. P ri­
marily for candidates for the degree of B. Chem. Eng. Lecture, T  11. Laboratory, 
M T  or T h  F 2-4:30, or W 2-4:30 and T h  10-12:30. Mr. NICHOLS and assistants.
Laboratory practice in typical methods of both organic and inorganic quantitative 
microanalysis.
301. I N T R O D U C T I O N  T O  O R G A N IC  C H E M IS T R Y .  Credit two hours. Fall
term. Prerequisite, Chemistry 105-106. For students in Engineering. Lectures, T h  S 
11. Mr. BLOMQUIST.
A brief survey of the principal classes of organic compounds, their industrial 
sources, manufacture, and utilization.
307-308. I N T R O D U C T O R Y  O R G A N IC  C H E M IS T R Y .  Credit three hours a term. 
Throughout the year. Prerequisite, Chemistry 201 or 212. Chemistry 215 or 220 and 
222 is desirable bu t not required. Chemistry 307 is prerequisite to Chemistry 308. 
Chemistry 311 must be taken with Chemistry 307. Required of candidates for the 
degrees of B. Chem. Eng. and A.B. with a major in Chemistry, and recommended 
for pre-medical students who desire the longer course. Lectures, M W F 9. Mr. 
BLOMQUIST and Mr. JOHNSON.
A study of the more im portant compounds of carbon, their occurrence, methods 
of preparation, relations, and uses.
311. I N T R O D U C T O R Y  O R G A N IC  L A B O R A T O R Y .  Credit three hours. Fall 
term. Must be taken with Chemistry 307. Required of candidates for the degrees of B. 
Chem. Eng. and A.B. with a major in chemistry, and recommended for pre-medical 
students who desire the longer course. (See Chemistry 303 and 305.) Laboratory, T  
T h 9-12:30, T  T h  1-4:30, or F 1-4:30 and S 9-12:30. Mr. DeTAR and assistants.
The student prepares typical compounds of carbon and familiarizes himself with 
their properties, reactions, and relations.
312. IN T E R M E D I A T E  O R G A N IC  L A B O R A T O R Y .  Credit three hours. Spring 
term. Prerequisite, Chemistry 311, parallel course Chemistry 308. Required of candi­
dates for the degree of B. Chem. Eng., and recommended for candidates for the de­
gree of A.B. with a major in Chemistry and pre-medical students who desire the 
longer course. (See Chemistry 303 and 305.) Laboratory, T  T h  9-12:30, T  T h  1-4:30, 
or F 1-4:30 and S 9-12:30. Mr. DeTAR, Mr. MILLER, and assistants.
A continuation of Chemistry 311.
402. I N T R O D U C T I O N  T O  P H YSIC A L  C H E M IS T R Y .  Credit two hours. Spring 
term. Prerequisite, Chemistry 301, Mathematics 156 or 163, and Physics 117. For 
students in Engineering. Lectures, T h  S 11. Mr. LONG.
A brief survey of Physical Chemistry with emphasis on topics of interest to stu­
dents in Engineering.
403-404. I N T R O D U C T O R Y  P H YSIC A L  C H E M IS T R Y .  Credit three hours a term. 
Throughout the year. Prerequisite, Chemistry 215 or 220 and 222, 307-308, M athe­
matics 161-162-163, and Physics 107 and 108 (or their substantial equivalent). 
Chemistry 403 is prerequisite to 404. Required of candidates for the degree of B. 
Chem. Eng. Lectures, M W F 9. Mr. BRIGGS.
A systematic presentation of the principles of physical chemistry. The topics in ­
clude: the properties of gases, liquids, and solids; physical and chemical equilibrium 
in homogeneous and heterogeneous systems; the mass law, theorem of Le Chatelier, 
and the phase rule; thermochemistry and elementary thermodynamics; the theory of 
solutions; ionic equilibria; chemical kinetics; problems in physical chemistry.
411^12. I N T R O D U C T O R Y  P H YSIC A L  L A B O R A T O R Y .  Credit three hours a 
term. T hroughout the year. Prerequisite or parallel course, Chemistry 403-404, or 
407-408. Students may register for either term separately. Enrollment may be limited. 
Laboratory, M T  or T h  F 2-4:30, or S 8-1. Mr. BRIGGS, Mr. HOARD, Mr. MUS- 
CHLITZ, and assistants.
Qualitative and quantitative experiments illustrating the principles of physical 
chemistry, and practice in performing typical physico-chemical measurements.
ECONOMICS
107. I N T R O D U C T I O N  TO  ECONOMICS.  Credit three hours. Either term. Hours 
to be arranged. For students in Engineering.
An introduction to the more essential economic features of contemporary Ameri­
can society.
203. M O N E Y,  C U R R E N C Y ,  A N D  B A N K IN G .  Credit three hours. Fall term. P re­
requisite, Economics 101 or 106. M W F 11. Mr. REED.
A study of our currency system and banking processes for the primary purpose 
of training the student to determine the influence of monetary factors in economic 
problems.
ENGLISH
111-112. I N T R O D U C T O R Y  COURSE I N  R E A D IN G  A N D  W R I T I N G .  Credit 
three hours a term. Throughout the year. Open to freshmen. English 111 is p re­
requisite to 112. M W F 8, 9, 10, 11, 12, 2, or 3; T  T h  S 8, 9, 10, 11, or 12. Mr. SALE 
and others.
T he aim of this course is to increase the student’s ability to communicate his own 
thought and to understand the thought of others.
E N G L IS H  FOR FO R EIG N ER S.  (See English 101 and 211, Division of Languages 
and Literatures, A n nouncem en t  o f  the College of Arts and Sciences.)
GEOLOGY
113. E N G IN E E R IN G  GEOLOGY.  Credit three hours only. E ither term. Students 
who have had Geology 101-102 or 115 may take 113 for one hour credit. Lectures, 
M W 11. Laboratory, M W or T  T h  2-4:30. Mr. ANDERSON.
T he purpose of the course is to provide a geologic background so that the engineer 
will be competent to adapt his work to conform with the limitations imposed by 
geologic conditions.
712. M E T A L L U R G I C A L  R A W  M A T E R IA L S .  Credit three hours. Fall term. For 
second year students in Metallurgical Engineering. Mr. ANDERSON. Lectures, M W 
F 10.
T he source, occurrence, associations, distribution, and economic aspects of the 
commercially im portant ore, refractory, and fluxing materials that enter metallurgical 
operations.
HISTORY
165-166. SCIENCE I N  W E S T E R N  C IV IL IZ A T IO N .  Credit three hours a term. 
Throughout the year. A survey of the development of science in its relation to 
European and American civilization. Primarily for engineers and science majors, but 
open to other qualified upperclassmen. M W F 11. Mr. GUERLAC.
INDUSTRIAL AND LABOR RELATIONS
293. S U R V E Y  OF IN D U S T R I A L  A N D  L A B O R  R E L A T IO N S .  Credit three hours. 
M W F 1.
A survey for students in other divisions of the University. T he course will include 
an analysis of the major problems in industrial and labor relations: Labor union 
history, organization, and operation; labor market analysis and employment prac­
tices; industrial and labor legislation and social security; personnel management and 
human relations in industry; collective bargaining; mediation and arbitration; the 
rights and responsibilities of employers and employees; the major governmental 
agencies concerned with industrial and labor relations. Mr. PARSONS.
MATHEMATICS
161, 162, 163. A N A L Y T I C  G E O M E T R Y  A N D  CALCULUS.  Credit three hours a 
term. Three terms; each course is offered each term. Prerequisites, Trigonometry
and Intermediate Algebra. Course 161 is prerequisite to 162. Course 162 is pre­
requisite to 163. Lectures. Fall term: 161, T  T h  8, 10, or 12; 162, M W  8; 163, 
M W 8, 10, or 12. Spring term: 161, M W 8; 162, T  T h  8, 10, or 12; 163, M W 8. 
One recitation a week to be arranged.
Primarily for students in  the College of Engineering. Students taking Physics 107 
who have not had analytic geometry or calculus should take Mathematics 161 con­
currently with Physics 107.
201. E L E M E N T A R Y  D IF F E R E N T IA L  E Q U A T IO N S .  Credit three hours. Either 
term. Prerequisite, Mathematics 163 or 173. Times to be announced.
607. A PPLIED  M A T H E M A T I C S  F O R  E L E C T R IC A L  E N G IN E ER S .  Credit three 
hours. Spring term. Prerequisite, Mathematics 163. Times to be announced.
Complex numbers, determinants, Fourier series, solution of algebraic and trans­
cendental equations, vector algebra, theory of errors, and dimensional analysis.
608. D IF F E R E N T IA L  E Q U A T IO N S  FOR E L E C T R IC A L  EN GIN EERS.  Credit 
three hours. Spring term. Prerequisite, Mathematics 607. Times to be announced.
A course in ordinary differential equations with special emphasis on problems of 
electrical engineering.
611-612. H IG H E R  C ALCULUS FOR E N G IN E E R S  A N D  PHYSICISTS .  Credit 
three hours a term. Throughout the year. Prerequisite, Mathematics 201. First term 
prerequisite to second. T  T h  S 10. Mr. WALKER.
Primarily for undergraduates. Partial differentiation, m ultiple and line integrals, 
Fourier series, partial differential equations, vector analysis, complex variables, cal­
culus of variations, Laplace transforms. Emphasis is placed on a wide range of formal 
applications of the calculus, rather than on the logical development. T he second 
term will be accepted as prerequisite to Complex Variables.
621-622. M A T H E M A T I C A L  M E T H O D S  I N  PHYSICS.  Credit five hours a term. 
Throughout the year. Prerequisites, Mathematics 201 and at least two years of 
general physics. First term prerequisite to second. M T  W T h  F 12. Mr. ROSSER.
For graduate students and qualified undergraduates. Lectures and problem work 
designed to give the students a working knowledge of the principal mathematical 
methods used in advanced physics.
641-642. P A R T I A L  D IF F E R E N T IA L  E Q U A T IO N S .  Credit three hours a term. 
Throughout the year. Prerequisite, Mathematics 612. First term prerequisite to 
second. M W F 9. Mr. POLLARD.
For graduate students and qualified undergraduates. A survey of differential 
equations arising in engineering and physics, and mathematical devices required 
for their solution. Emphasis is on a wide range of application rather than a rigorous 
development.
PHYSICS
Note: Physics 115, 116, 117 and 118 form  a sequence in a two-year continuous  
course in General Physics required of all students of engineering who are candi­
dates for the degrees of B. Chem. E., B.C.E., B.E.E., B. Eng. Phys., and B.M.E. 
Demonstrations, theory, experiments, and prob lem  drill. One lecture, two reci­
tations, and one laboratory period a week, as assigned.
115. M ECHANICS.  Credit three hours. Fall term. Prerequisite, Calculus or simul­
taneous registration in Mathematics 161. Entrance physics is desirable bu t not re­
quired. Lecture, T h  9 or 11. Recitations, M F 9. Laboratory, M 2-4:30. Mr. 
GRANTHAM, Mr. NEWHALL, Mr. SABY, and assistants.
Kinetics, statics, elasticity, liquids, and mechanics of gases. T he laboratory work 
consists of measurements of length, acceleration, velocity, elasticity, harmonic mo­
tion, moment of inertia, mass, centripetal force, and density.
116. H E A T ,  SO U N D  A N D  G E O M E T R IC A L  OPTICS.  Credit three hours. Spring 
term. Prerequisites, Physics 115, Calculus, or simultaneous registration in M athe­
matics 162. Lecture, T h  9 or 11. Recitations, M F 9. Laboratory, M 2—4:30. Mr. 
GRANTHAM, Mr. NEWHALL, Mr. SABY, and assistants.
Tem perature, calorimetry, change of state, heat transfer, thermal properties of 
matter, elementary thermodynamics, wave motion, vibrating bodies, acoustical phe­
nomena, geometrical optics, reflection, refraction, mirrors, and lenses. T he laboratory 
work consists of measurements related to the above topics.
117. E L E C T R I C I T Y  A N D  M A G N E T IS M .  Credit three hours. Fall term. Prereq­
uisites, Physics 115, 116, Calculus, or simultaneous registration in Mathematics 163. 
Lecture, T  8 or 11. Recitations, T  T h  9. Laboratory, M 2-4:30. Mr. TOMBOU- 
LIAN, Mr. NEWHALL, and assistants.
Introductory study of the fundam ental laws of electric and magnetic fields and 
their applications to elementary circuit problems. Electrostatic fields and potential; 
steady currents, induced emfs, inductance, dielectrics, capacitance, and simple tran ­
sients. T he laboratory work consists of basic measurements in direct current circuits.
118. P H YSIC A L  E L E C T R O N IC S  A N D  OPTICS.  Credit three hours. Spring term. 
Prerequisite, Physics 117. Lecture, T  8 or 11. Recitations, T  T h  10. Laboratory, M 
2-4:30. Mr. TOMBOULIAN, Mr. NEWHALL, and assistants.
Further study of topics in electricity such as magnetic properties of matter, 
alternating currents, and electric oscillations. Selected topics in thermionics, pho­
toelectricity, gaseous conduction, motion of ions in electric and magnetic fields, physi­
cal optics, including interference, diffraction and polarization, radiation, and simple 
spectra. T he laboratory work consists of measurements in electronics such as the 
determination of work function, characteristics of photo cells, cut off curves of mag­
netrons, dispersion, diffraction, resolving power, polarized light, and photometry.
208. P H YSIC A L  M E C H A N IC S  A N D  P R O P E R T IE S  OF M A T T E R .  Credit three 
hours. Spring term. Prerequisites, Physics 115 and Mathematics 161 and 162. P ri­
marily for candidates for the degree of Bachelor of Engineering Physics. M W F 10. 
Mr. SACK.
Elements of kinematics; Newton’s law, conservation laws; D ’Alembert’s principle; 
application to selected problems; hydrostatics; elementary fluid dynamics; viscosity; 
surface tension.
210. A D V A N C E D  L A B O R A T O R Y .  Credit three hours a term. Either term. Pre­
requisites, Physics 205 and 206 or the equivalent. Laboratory, T  W or T h  F 1:40-4:30, 
and seminar period M 1:40 or T h  4:30. Messrs. PARRATT, COCCONI, CORSON, 
CUYKENDALL, HARTMAN, KRUMHANSL, McDANIEL, and WOODWARD.
Experimental work in a wide variety of fields is offered to meet the needs of the 
individual student. Considerable time may be spent on a relatively few topics, or 
many experiments may be performed to gain acquaintance in several fields. The 
laboratory work is individual, and stress is laid on independent work on the part of 
the student. Among the topics for which facilities are available are mechanics, 
acoustics, optics, spectroscopy, electrical circuits, electronics and ionics, heat and 
high temperature measurements, X-rays, crystal structure, cosmic rays, and nuclear 
physics.
214. A T O M ,  N U C L E A R ,  A N D  E L E C T R O N  PHYSICS.  Credit three hours. Spring 
term. Two lectures and one recitation. Prerequisites, Physics 118 and Mathematics 
608 or the equivalents. Primarily for students in Electrical Engineering. Mr. SMITH.
Elements of nuclear and atomic structure, fundamentals of quantum  theory, 
basic kinetic theory of atoms and electrons; electronic processes with special refer­
ence to the electrical properties of metals, semiconductors, and insulators and general 
electron emission processes; elements of nuclear processes.
225. E L E C T R I C I T Y  A N D  M A G N E T IS M .  Credit three hours. Either term. Pre 
requisite, Physics 117 or 206. Lectures, T  T h  S 9, and an optional problem period to 
be arranged. Mr. MURDOCK.
Electrostatic and electromagnetic fields, polarization of dielectrics and magnetic 
media, displacement current, plane electromagnetic waves, the Poynting vector.
242. A N A L Y T I C A L  M EC H AN IC S.  Credit three hours. Spring term. Prerequisites, 
Physics 205 or 208 and Mathematics 201 or their equivalents. T  T h  S 9. Mr. 
SPROULL.
Analytical mechanics of material particles, systems of particles, and rigid bodies; 
planetary motion, stability of orbits; collisions; Euler’s equations, gyroscopic motion; 
Lagrange’s equations.
243. A T O M IC  A N D  M O L E C U L A R  PHYSICS. Credit three hours. Fall term. Pre­
requisite, Physics 225, or consent of the instructor. M W F 10. Mr. DeWIRE.
The fundamental particles; statistical physics; the concepts of quantum  mechanics; 
atomic structure and spectra; the periodic table; molecular structure and the chemi­
cal bond; fundamentals of nuclear physics.
254. E L E C T R O N IC  P R O P E R T IE S  OF SOLIDS A N D  LIQUIDS.  Credit three 
hours. Spring term. Prerequisite, Physics 243. T  T h  S 9. Mr. SACK.
Lattice structure; specific heat, lattice energy, elastic properties; electric conduc­
tion; thermoelectric effects; contact potential; barrier effect; lattice defects; dielectric, 
magnetic, and optical properties.
258. M E C H A N IC S  OF C O N T IN U A .  Credit three hours. Spring term. Prerequisite, 
Partial Differential Equations or consent of the instructor. T  T h  S 10. Mr. KRUM- 
HANSL.
Equations of state for gases, liquids, solids. Stress-strain relations for continuous 
media and equations of motion. Special topics in statics of elastic media. Waves and 
oscillations in continuous media. Topics in flow, and nonlinear phenomena in gases 
and fluids.
475. T H E O R E T I C A L  M EC H AN IC S.  Credit three hours. Fall term. Prerequisite, 
Physics 242 or its equivalent. Mr. MORRISON.
090. SPECIAL L A B O R A T O R Y  W O R K .  E ither term. Laboratory work in any 
branch of physics under the direction of a member of the staff. Hours to be arranged.
PSYCHOLOGY
101. I N T R O D U C T I O N  T O  P SYC H O LO G Y  (For students in the College of Engi­
neering). Credit three hours. Either term. Fall term: Lectures, T  T h  S 9. Mr. LID ­
DELL and assistants.
PUBLIC SPEAKING
101. PUBLIC SPEAKING.  Credit three hours. Either term. Not open to freshmen 
or to students who have taken Speech and Drama 103 or 105. M W F 8, 9, 10, 
11, or 12; T  T h  S 8, 9, 10, or 11. Messrs. ANGELL, ARNOLD, SAVEREID- 
WICHELNS, and assistants.
Practice in speaking on subjects of current interest; methods of preparation and 
delivery; various types of speech experience, such as exposition, advocacy, reading 
aloud, discussion, and chairmanship; study of principles and of examples; con­
ferences.
Foreign students and others whose pronunciation of English falls below the normal 
standard, and students with special vocal problems, are advised to confer with Mr. 
THOMAS or Mr. GRAHAM before registering.
105. P U B LIC  SPEAKING.  Credit two hours. Fall term. For third-term students 
in Mechanical Engineering.
Practice in speaking, on subjects of current interest; methods of preparation and 
delivery; various types of speech experience, such as exposition, advocacy, reading 
aloud, discussion, and chairmanship; study of principles and of examples; confer­
ences.
Foreign students and others whose pronunciation of English falls below the normal 
standard, and students with special vocal problems, are advised to confer with Mr. 
THOMAS before registering.
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